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1Introduction:  
Engaging with the challenges for mainstreaming gender in agricultural research 
and development
Barun Gurung1
The project ‘Building Capacity in Gender Analysis and Gender Mainstreaming in the NARS 
of ASARECA’ emerged in response to the general urgency for agricultural research and 
development systems in Sub-Saharan African region to more effectively address the needs of 
those constituency groups, particularly poor women small-holders, who are vulnerable to the 
effects of poverty, land degradation and climate change. More speciﬁcally, the project emerged 
in response to the need for agricultural research and development systems to adopt ‘demand-
driven’ agendas of innovation, and integrate gender-sensitive participatory approaches into the 
structures and cultures of their organizational practice to more effectively respond to the complex 
social and environmental realities of vulnerable groups.
The project approach was to inﬂuence the policies of agricultural research and development 
systems, while improving implementation and delivery of services directly beneﬁtting vulnerable 
groups, such as poor women, through improved targeting. The project’s agenda was to advocate 
for change through developing capacity, to develop institutional mechanisms for making gender 
an explicit criterion for programming and effectiveness, and to enable organizations think 
more deeply about gender relations, away from the earlier “add women and stir approach” (e.g. 
Subrahmanian, 2007, p. 113).
In a general sense, gender-mainstreaming initiatives targeted at institutions that are 
responsible for agriculture and natural-resources management need to be cognizant of, and 
strategically anticipate, several challenges that contribute to the ‘gender blindness’ that permeates 
such institutional contexts.2 The ﬁrst challenge concerns the limitations of such institutions to 
effect real changes in social relations of their constituency groups. Integrating gender concerns 
1 Barun Gurung, the former coordinator of the Systemwide PRGA Program, is an anthropologist whose research 
interests include indigenous knowledge, the politics of organizational practices, organizational change, and 
the inﬂuence of masculinities on research and development systems. He is currently an Associate with Women 
Organizing for Change in Agriculture and Natural Resources Management (WOCAN).
2 The targeting of sector bureaucracies for gender-mainstreaming initiatives is part of a larger trend in development 
which is due in part to mainstreaming programs being negotiated, designed, managed and monitored by 
international and national bureaucrats, not by or along with politicians and civil society groups. While such 
practices may evolve by reaching out through consultative processes with stakeholders in the initial stages, they 
rarely go beyond this to develop sustainable processes to ensure that program implementers are held to systems of 
accountability (Standing, 2007).
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WUDQVIRUPDWLYHDJHQGDUHTXLUHVHIIRUWVWRFUHDWHFRQVWLWXHQFLHVWKDWGHPDQGFKDQJH7KHODWWHU
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DQGZDVDGRSWHGDVDJHQHUDOJXLGHWR
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PDLQVWUHDPLQJZLWKLQWKHRUJDQL]DWLRQ7KLVDUHDFRQFHUQVGHYHORSLQJSODQVWRDVVHVVFDSDFLW\
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RIWKHRUJDQL]DWLRQ7KLVZRXOGDOVRLQFOXGHLGHQWLI\LQJDQGLPSODQWLQJSUDFWLFHVWKDWQXUWXUH
)RUDPRUHGHWDLOHGGLVFXVVLRQRQWKHDUHDVRIFRQFHUQIRUGHYHORSLQJDQDFWLRQSODQIRUJHQGHUPDLQVWUHDPLQJVHH
*XUXQJ
%DUXQ*XUXQJ
VDIHHQYLURQPHQWVZLWKLQWKHRUJDQL]DWLRQWRGLVFXVVDUHDVRIGLVFRPIRUWOLQJHULQJELDVHVDQG
SUDFWLFHVRIH[FOXVLRQWKDWPD\EHSDUWRIWKHRUJDQL]DWLRQDOFXOWXUH
5HIHUHQFHV
$OYHVVRQ0&XOWXUDO3HUVSHFWLYHRQ2UJDQL]DWLRQV&DPEULGJH8QLYHUVLW\3UHVV
&DPEULGJH8.
$OYHVVRQ08QGHUVWDQGLQJ2UJDQL]DWLRQDO&XOWXUH2SHQ8QLYHUVLW\3UHVV
$OYHVVRQ0%LOOLQJ<'8QGHUVWDQGLQJ*HQGHUDQG2UJDQL]DWLRQV6DJH/RQGRQ
7KRXVDQG2DNVDQG1HZ'HOKL
%LJJV6'5HIOHFWLRQVRQWKHVRFLDOHPEHGGHGQHVVRI6	7LQUXUDODQGDJULFXOWXUDO
WUDQVIRUPDWLRQVOHDUQLQJIURPSRVLWLYHH[SHULHQFHVRISRYHUW\UHGXFWLRQDQGVRFLDO
LQFOXVLRQLQ1HSDO6WXGLHVLQ1HSDOL+LVWRU\DQG6RFLHW\±
*RHW]$06DQGOHU-6:$SSLQJJHQGHU)URPFURVVFXWWLQJREVFXULW\WRVHFWRUDO
VHFXULW\",Q&RUQZDOO$+DUULVRQ(:KLWHKHDG$HG)HPLQLVPVLQ'HYHORSPHQW
&RQWUDGLFWLRQV&RQWHVWDWLRQV	&KDOOHQJHV=HG%RRNV/RQGRQSS±
*URYHUPDQ9*XUXQJ-*HQGHUDQG2UJDQL]DWLRQDO&KDQJH7UDLQLQJ0DQXDO
,QWHUQDWLRQDO&HQWUHIRU,QWHJUDWHG0RXQWDLQ'HYHORSPHQW,&,02'1HSDO
*XUXQJ%*HQGHU0DLQVWUHDPLQJ)UDPHZRUN35*$3URJUDP:RUNLQJ'RFXPHQW1R
35*$3URJUDP&DOL&RORPELD
*XUXQJ%)UDPLQJSDUWLFLSDWLRQLQDJULFXOWXUDODQGQDWXUDOUHVRXUFHPDQDJHPHQW
UHVHDUFK,Q*HUPDQ/5DPLVFK--9HUPD5HG%H\RQGWKH%LRSK\VLFDO.QRZOHGJH
&XOWXUHDQG3ROLWLFVLQ1DWXUDO5HVRXUFH0DQDJHPHQW6SULQJHU1HZ<RUNSS±
)RUWKFRPLQJ
*XUXQJ%%LJJV6,QVWLWXWLRQDOFKDQJH7KHXQDQWLFLSDWHGFRQVHTXHQFHVRIDFWLRQ
'HYHORSPHQWLQ3UDFWLFH±
,W]LQ&1HZPDQ-*HQGHU&XOWXUHDQG2UJDQL]DWLRQDO&KDQJH3XWWLQJ7KHRU\LQWR
3UDFWLFH5RXWOHGJH
-RKQVRQ1/LOMD1$VKE\-$8VLQJSDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLVLQQDWXUDO
UHVRXUFHPDQDJHPHQWUHVHDUFK$SUHOLPLQDU\DQDO\VLVRIWKH35*$,QYHQWRU\:RUNLQJ
'RFXPHQW1R&*,$535*$&DOL&RORPELD
-RKQVRQ1/LOMD1$VKE\-$&KDUDFWHUL]LQJDQGPHDVXULQJWKHHIIHFWVRILQFRUSRUDWLQJ
VWDNHKROGHUSDUWLFLSDWLRQLQQDWXUDOUHVRXUFHPDQDJHPHQWUHVHDUFKDQDO\VLVRIUHVHDUFK
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,QÁXHQFLQJFKDQJH3URMHFWHYDOXDWLRQ
(OL]DEHWK6VHQGLZDODDQG0LFKDHO:DLWKDND
,QWURGXFWLRQ
7KHQHHG IRUJHQGHUDVDQDQDO\WLFDOYDULDEOH LQGHYHORSPHQWDQGVSHFLILFDOO\ LQDJULFXOWXUH LV
QRZZLGHO\UHFRJQL]HG3RDWV4XLVLPELQJDQG0FODIIHU\%ODFNGHQHWDO,Q
DJULFXOWXUHUHVHDUFKHUVDQGLQQRYDWRUVDUHH[SHFWHGWRDOLJQWKHLUZRUNWRWKHQHHGVRIGLIIHUHQWVRFLDO
FDWHJRULHVDQGWDNHLQWRDFFRXQWWKHXQHTXDOVRFLDOUHODWLRQVWKDWH[LVWLQVRFLHWLHV7KHVHLVVXHVFDQ
EHH[SORUHGHIIHFWLYHO\WKURXJKJHQGHUDQDO\VLV)RUWKLVUHDVRQDJULFXOWXUDOLQQRYDWLRQVVKRXOGEH
LQIRUPHGE\UHVHDUFKEDVHGRQJHQGHUDQDO\VLV+RZHYHUWKLVLVXVXDOO\FRQVWUDLQHGE\DOLPLWHG
FDSDFLW\WRFRQGXFWJHQGHUVHQVLWLYHUHVHDUFKDQGWKHSUHGRPLQDQFHRIDµVXSSO\GULYHQ¶DJHQGDRI
LQQRYDWLRQ$QHHGVDVVHVVPHQWFDUULHGRXWLQUHYHDOHGWKDWWKHUHZDVOLPLWHGFDSDFLW\WRFDUU\
RXWJHQGHUDQDO\VLVLQWKH(DVWHUQDQG&HQWUDO$IULFDQ(&$UHJLRQ7KHDVVHVVPHQWZDVFDUULHG
RXWDWWKHHQGRIWKHSURMHFWµ*HQGHU)DFWRULQ$JULFXOWXUDO5HVHDUFK3URJUDPPHV¶)LQGLQJVIURP
FDVHVWXGLHVLQWKHVDPHSURMHFWFRUURERUDWHGWKLVDVVHVVPHQW(&$3$3$E
7KLV OHG WR WKH HVWDEOLVKPHQW RI D FROODERUDWLYH LQLWLDWLYH EHWZHHQ WKH $VVRFLDWLRQ IRU
6WUHQJWKHQLQJ RI $JULFXOWXUDO 5HVHDUFK LQ (DVWHUQ DQG &HQWUDO $IULFD $6$5(&$ DQG WKH
&RQVXOWDWLYH *URXS RQ ,QWHUQDWLRQDO$JULFXOWXUDO 5HVHDUFK &*,$5 6\VWHPZLGH 3URJUDP LQ
3DUWLFLSDWRU\ 5HVHDUFK DQG *HQGHU $QDO\VLV IRU 7HFKQRORJ\ 'HYHORSPHQW DQG ,QVWLWXWLRQDO
,QQRYDWLRQ35*$3URJUDP LQ WKHSURMHFW µ%XLOGLQJ&DSDFLW\ LQ*HQGHU$QDO\VLVDQG*HQGHU
0DLQVWUHDPLQJ LQ WKH1$56RI$6$5(&$¶7KHSURMHFWZDV LQLWLDWHG LQ WRGHYHORSDQG
HQKDQFHWKHFDSDFLW\RIVHOHFWHGSHUVRQQHOIURPWKHUHJLRQWRXWLOL]HJHQGHUVHQVLWLYHSDUWLFLSDWRU\
UHVHDUFK DQG PDLQVWUHDP VXFK DSSURDFKHV LQ WKHLU UHVSHFWLYH RUJDQL]DWLRQV (LJKW FRXQWULHV
SDUWLFLSDWHGLQWKLVSURMHFW²'HPRFUDWLF5HSXEOLFRI&RQJR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WRUHSUHVHQWWKHLUQDWLRQDODJULFXOWXUDOUHVHDUFKV\VWHPV1$567KHSDUWLFLSDWLQJRUJDQL]DWLRQV
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3URMHFWDFWLYLWLHV
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SDUWLFLSDQWVFDUULHGRXWDQDVVHVVPHQWRIWKHJHQGHUWHUUDLQLQWKHLUUHVSHFWLYHRUJDQL]DWLRQV
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7KLVZDV
DQRSSRUWXQLW\WRJHWLQWRWKHGHSWKVRIJHQGHUDQDO\VLVDQGRUJDQL]DWLRQDOFKDQJHDVZHOODVWR
IRFXVRQWKHJHQGHUFKDQJHDJHQWLQDQRUJDQL]DWLRQ7KLVODWWHUHOHPHQWIRFXVHGRQVRPHVNLOOV
WKDWDJHQGHUDJHQWQHHGVWREHDEOHWREULQJDERXWFKDQJHLQUHJDUGWRJHQGHULQDQRUJDQL]DWLRQ
7KHUHZHUHLQWHQVHGLVFXVVLRQVRQWKHDFWLYLWLHVWKDWZRXOGKHOSHDFKFRXQWU\WHDPHQKDQFHWKH
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WKDWDFRQGXFLYHRUJDQL]DWLRQDOHQYLURQPHQWLVQHFHVVDU\LQRUGHUWRLQFRUSRUDWHJHQGHUDQDO\VLV
LQWRUHVHDUFK7KHVWUDWHJLHVLQFOXGHGJHQGHUWUDLQLQJDVZHOODVILHOGVWXGLHVWRJHQHUDWHHPSLULFDO
HYLGHQFH WR VXSSRUW WKHPDLQVWUHDPLQJRIJHQGHUVHQVLWLYH DSSURDFKHV LQ DJULFXOWXUDO UHVHDUFK
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 3DUWLFLSDQWV
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7KH HYDOXDWLRQ PDLQO\ XWLOL]HG TXDOLWDWLYH PHWKRGRORJLHV ZLWK D IRFXV RQ SDUWLFLSDQWV¶ DQG
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'DWDFROOHFWLRQ
'DWD FROOHFWLRQPHWKRGV LQFOXGHG LQGHSWK LQWHUYLHZV ZLWK YDULRXV FDWHJRULHV RI VWDII LQ IRXU
RUJDQL]DWLRQV XVLQJ D VHPLVWUXFWXUHG LQWHUYLHZ JXLGH 7KH FDWHJRULHV RI LQWHUYLHZHHV ZHUH
GHFLVLRQPDNHUVSURMHFWFRXQWU\WHDPVSURMHFWWDVNIRUFHDQGVWDIIWUDLQHGE\WKHFRXQWU\WHDPV
7KH IRXU RUJDQL]DWLRQV YLVLWHG IRU IDFHWRIDFH LQWHUYLHZV ZHUH .HQ\D$JULFXOWXUDO 5HVHDUFK
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DQG7UDLQLQJ '57 LQ7DQ]DQLD DQG1DWLRQDO$JULFXOWXUDO5HVHDUFK2UJDQLVDWLRQ 1$52 LQ
8JDQGD
'XULQJWKHVHLQWHUYLHZVWKHLQWHUYLHZHUUHFRUGHGWKHGLVFXVVLRQVZLWKWKHSHUPLVVLRQRIWKH
LQWHUYLHZHHV7KHUHFRUGLQJZDVODWHUWUDQVFULEHGDQGWKHLQIRUPDWLRQV\QWKHVL]HG
6XUYH\TXHVWLRQQDLUHVZHUHXVHGWRFROOHFWLQIRUPDWLRQIURPWKHRWKHUIRXURUJDQL]DWLRQV²
,QVWLWXW1DWLRQDO SRXU O¶(WXGH HW OD5HFKHUFKH ,1(5$'5&&HQWUH1DWLRQDO GH5HFKHUFKH
$SSOLTXp DX'pYHORSSHPHQW5XUDO )2),)$0DGDJDVFDU$JULFXOWXUDO5HVHDUFK&RUSRUDWLRQ
$5&6XGDQDQG(WKLRSLDQ,QVWLWXWHRI$JULFXOWXUDO5HVHDUFK(,$5
(OHFWURQLF VXUYH\ TXHVWLRQQDLUHV ZHUH VHQW WR WKHVH RUJDQL]DWLRQV DQG ZHUH UHFHLYHG EDFN
HOHFWURQLFDOO\7KHLQWHUYLHZVLQIRUPHGQHFHVVDU\PRGLILFDWLRQRIWKHVXUYH\TXHVWLRQQDLUHVEHIRUH
VHQGLQJWKHPRXWWRWKHFRXQWU\WHDPVLQWKHVHFRXQWULHVWRGLVWULEXWHWRWKHGLIIHUHQWFDWHJRULHVRI
UHVSRQGHQWVLQWKHRUJDQL]DWLRQV
'RFXPHQWUHYLHZ
,QRUGHUWRJHWDEHWWHULQVLJKWLQWRWKHSODFHRIJHQGHULQWKHRUJDQL]DWLRQVDQXPEHURIRUJDQL]DWLRQDO
GRFXPHQWVZHUHUHYLHZHGLQFOXGLQJSROLF\GRFXPHQWVDQGVWUDWHJLFSODQV7KHVHGRFXPHQWVZHUH
FROOHFWHGLQHDFKRIWKHRUJDQL]DWLRQVWKDWWKHUHYLHZHUYLVLWHG+RZHYHULWZDVGLIILFXOWWRDFFHVV
VXFKGRFXPHQWVLQRUJDQL]DWLRQVZKHUHVXUYH\TXHVWLRQQDLUHVZHUHVHQWRXWHOHFWURQLFDOO\
2WKHUGRFXPHQWVWKDWLQIRUPHGWKLVHYDOXDWLRQZHUHUHSRUWVSURGXFHGE\WKHFRXQWU\WHDPVRYHU
WKHFRXUVHRIWKHSURMHFW7KHRUJDQL]DWLRQDODVVHVVPHQWVFDUULHGRXWLQWKHHDUO\SDUWRIWKHSURMHFW
ZHUHSDUWLFXODUO\XVHIXOLQLQIRUPLQJWKHHYDOXDWLRQRIWKHJHQGHUVLWXDWLRQLQWKHRUJDQL]DWLRQV
7KHZRUNVKRS UHSRUWVRI WKH IRXU WUDLQLQJZRUNVKRSV FRQGXFWHG WKURXJK WKHSURMHFWZHUH DOVR
XVHIXO VRXUFHV RI LQIRUPDWLRQ5HSRUWV RQ WUDLQLQJ DFWLYLWLHV FRQGXFWHGE\SDUWLFLSDQWV LQ WKHLU
RUJDQL]DWLRQVZHUHDOVRUHYLHZHG
)LQGLQJVRXWFRPH
2UJDQL]DWLRQDODVVHVVPHQWV
7KH SURMHFW VRXJKW WR HQKDQFH LQVWLWXWLRQDOL]DWLRQ RI JHQGHUVHQVLWLYH SDUWLFLSDWRU\ DSSURDFKHV
LQDJULFXOWXUDOUHVHDUFKLQUHFRJQLWLRQRIWKHIDFWWKDWWKHUHLVQHHGIRUDIDYRUDEOHHQYLURQPHQW
IRUXVHRISDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLVPHWKRGRORJLHV&RQVHTXHQWO\LQVWLWXWLRQDO
DVVHVVPHQWVLQUHJDUGWRJHQGHUZHUHSDUWRIWKHSURMHFW¶VDFWLYLWLHV7KHDVVHVVPHQWVZHUHPHDQW

3URMHFWHYDOXDWLRQ
WRLGHQWLI\LQVWLWXWLRQDOJDSVDQGSURYLGHLQGLFDWRUVIRUDSSURSULDWHVWUDWHJLHVIRUPDLQVWUHDPLQJ
SDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLVLQWKH1$56
$OWKRXJKWKHDVVHVVPHQWVZHUHQRWFDUULHGRXWLQDXQLIRUPPDQQHUDPRQJWKHRUJDQL]DWLRQV
WKH\ZHUH DOO EDVHG RQ WKH µ1LQH%R[HV2UJDQL]DWLRQDO )UDPHZRUN¶ *URYHUPDQ DQG*XUXQJ
VHHDOVRSDJHLQWKLVYROXPH7KLVIUDPHZRUNFDQEHXVHGDVDWRROWRKHOSXQGHUVWDQG
RUJDQL]DWLRQV,WFDQDOVREHXVHGIRUDQDO\]LQJSODQQLQJPRQLWRULQJDQGHYDOXDWLRQSXUSRVHV
7KHQLQHER[IUDPHZRUNGLVWLQJXLVKHVQLQHHOHPHQWVRIDQRUJDQL]DWLRQSROLFLHVDQGDFWLRQWDVNV
DQGUHVSRQVLELOLWLHVH[SHUWLVHSROLF\LQIOXHQFHGHFLVLRQPDNLQJURRPIRUPDQHXYHULQQRYDWLRQ
RUJDQL]DWLRQDOFXOWXUHFRRSHUDWLRQOHDUQLQJDQGDWWLWXGH7KHVHHOHPHQWVDGGUHVVWKHWHFKQLFDO
VRFLRSROLWLFDODQGFXOWXUDOGLPHQVLRQVRIDQRUJDQL]DWLRQ&ORVHO\UHODWHGWRWKLVLV WKH*HQGHU
,QWHJUDWLRQ)UDPHZRUN*,)ZKLFKIRFXVHVRQIRXUHOHPHQWV²SROLWLFDOZLOOWHFKQLFDOFDSDFLW\
DFFRXQWDELOLW\DQGRUJDQL]DWLRQDOFXOWXUH LQRUJDQL]DWLRQDODQDO\VLV,QWHU$FWLRQ¶V&$:
7KHIRXUGLPHQVLRQVDUHHVVHQWLDOLQDQ\JHQGHUPDLQVWUHDPLQJVWUDWHJ\
*HQGHUFKDQJHLQRUJDQL]DWLRQVLVFDWDO\]HGE\WKHJHQGHUFKDQJHDJHQWV3DUWLFLSDQWVLQWKLV
SURMHFWSOD\HG WKLV UROH ,WZDV WKHUHIRUH LPSRUWDQW IRU WKHHYDOXDWLRQ WR ORRN LQWR WKH UROH WKDW
SDUWLFLSDQWVZHUHSOD\LQJDVJHQGHUPDLQVWUHDPLQJDJHQWV
7KLV VHFWLRQ SUHVHQWV D V\QWKHVLV RI WKH ILQGLQJV IURP WKH RUJDQL]DWLRQDO DVVHVVPHQWV DQG
UHVSRQGHQWV¶YLHZVRQJHQGHULQWKHRUJDQL]DWLRQV
*HQGHULQWKHRUJDQL]DWLRQV
7KH RUJDQL]DWLRQDO DVVHVVPHQWV UHYHDOHG WKDW WKH SDUWLFLSDWLQJ RUJDQL]DWLRQV ZHUH DW GLIIHUHQW
VWDJHVRI LQFRUSRUDWLQJJHQGHU LQWR WKHLUZRUN:KLOHVRPHKDYHEHHQPDNLQJWKHVHHIIRUWVIRU
D ORQJ WLPHRWKHUVZHUHVWLOO LQ WKHLU LQIDQF\ LQJHQGHUPDLQVWUHDPLQJ ,Q.$5, IRUH[DPSOH
JHQGHUPDLQVWUHDPLQJHIIRUWVEHJDQZLWKWKHHVWDEOLVKPHQWRID*HQGHU7DVN)RUFH*7)LQ0DUFK
WRIDFLOLWDWHGWKHLQFRUSRUDWLRQRIJHQGHULVVXHVLQWRDOO.$5,SURJUDPVRIDSSOLHGUHVHDUFK
DQGGHYHORSPHQW.$5,7RGD\.$5,FRXQWVWKHIROORZLQJDFKLHYHPHQWVLQLWVHIIRUWVWR
PDLQVWUHDPJHQGHULPSOHPHQWDWLRQRIDJHQGHUVHQVLWL]DWLRQSURJUDPWKURXJKZKLFKRYHURI
UHVHDUFKHUVKDYHEHHQJHQGHUVHQVLWL]HGHVWDEOLVKPHQWRIWKH*HQGHUDQG$JULFXOWXUDO5HVHDUFK
'DWDEDVH*$5'KROGLQJRIWKHILUVW.$5,VFLHQWLILFFRQIHUHQFHXSGDWLQJRI.$5,¶V
JXLGHOLQHVIRUSURSRVDOZULWLQJDQGJLYLQJJHQGHUDZDUGVWRVFLHQWLVWVZKRLQFRUSRUDWHGJHQGHU
LVVXHVLQWKHVFLHQWLILFSDSHUVSUHVHQWHGDWWKH.$5,¶V%LHQQLDOVFLHQWLILFFRQIHUHQFHV,Q(,$5
D*HQGHU)RFDO8QLW*)8ZDVHVWDEOLVKHGDIWHUWKHILUVWJHQGHUVHQVLWL]DWLRQZRUNVKRSLQ
(,$5+RZHYHUWKHUHLVRQO\RQHJHQGHUH[SHUWUHVSRQVLEOHIRULPSOHPHQWLQJWKHPDQGDWH
RIWKH*)8$VDSDUWLFLSDQWRIWKLVSURMHFWWKH*)8FRRUGLQDWRUQHJRWLDWHGDVWUDWHJLFSRVLWLRQLQJ
IRUWKHXQLWZLWKLQWKHQHZRUJDQL]DWLRQDOVWUXFWXUH
$W WKHRWKHUHQGRI WKH VSHFWUXP ,6$5$5&'57 ,1(5$DQG)2),)$KDGQRW\HWKDG
DQ\V\VWHPDWLFHIIRUWWRPDLQVWUHDPJHQGHULQWKHLURUJDQL]DWLRQV7KLVZDVDWWULEXWHGWRODFNRI
FDSDFLW\DQGLQVWLWXWLRQDOZLOOLQWKHRUJDQL]DWLRQV
7KHSURMHFWSURYLGHGDJRRGIRUXPIRURUJDQL]DWLRQVWROHDUQIURPHDFKRWKHU7KRVHWKDWZHUH
LQWKHLULQIDQF\QRZKDYHWLSVWKDWWKH\FDQWDLORUWRWKHLUVLWXDWLRQZKLOHWKHPRUHH[SHULHQFHG
RUJDQL]DWLRQVZHUHOHDUQLQJWKDWJHQGHUPDLQVWUHDPLQJLVDSURFHVVDQGQRWDQHQGLQLWVHOI%\
IDFLOLWDWLQJ WKH LQVWLWXWLRQDO DVVHVVPHQWV WKH SURMHFW FUHDWHG DQ RSSRUWXQLW\ IRU WKH 1$56 WR
LGHQWLI\LQVWLWXWLRQDOJDSVWKDWQHHGHGWREHDGGUHVVHGWRPDLQVWUHDPJHQGHUDQDO\VLV

(OL]DEHWK6VHQGLZDODDQG0LFKDHO:DLWKDND
3ROLF\DQGDFWLRQ
$VVHVVPHQWV VRXJKW WR ILQG RXWZKHWKHU SROLFLHVZHUH LQ SODFH RQ JHQGHUZLWK UHVSHFW WR WKH
SURGXFWVDVZHOO DV WKH LQWHUQDODIIDLUVRI WKHRUJDQL]DWLRQ$FFRUGLQJ WR WKHDVVHVVPHQW UHSRUW
IURP(,$5JHQGHULVUHIOHFWHGLQ(,$5¶VVWUDWHJ\ZKLFKVWDWHVWKDW³)RFXVRQJHQGHUUHVSRQVLYH
UHVHDUFK LV RQH RI WKH SULQFLSOHV DQG YDOXHV RI WKH RUJDQL]DWLRQ´7KH VDPH VWUDWHJ\ KDV EHHQ
LQFRUSRUDWHGLQUHVHDUFKVWUDWHJLHVDWVHFWRUDQGFHQWHUOHYHO,Q'57UHVHDUFKHUVLQWHUYLHZHGZHUH
QRWVXUHZKHWKHUWKHRUJDQL]DWLRQKDGDSROLF\RQJHQGHUKRZHYHUGRFXPHQWUHYLHZVKRZHGWKDW
WKH$JULFXOWXUDO6HFWRU'HYHORSPHQW6WUDWHJ\FOHDUO\VWDWHVRQHRIWKHRXWSXWVLQVWUDWHJLFDUHDVDV
³*HQGHULVVXHVPDLQVWUHDPHGLQ$JULFXOWXUDOGHYHORSPHQWSODQV´0$)67KLVPDQGDWHV
'57 WR SXUVXH JHQGHUPDLQVWUHDPLQJ LQ WKH RUJDQL]DWLRQ ,Q.$5, JHQGHU LV UHIOHFWHG LQ WKH
VWUDWHJLFSODQ.$5,,Q1$52WKHDVVHVVPHQWVKRZHGWKDWDSDUWIURPWKH1$52VWDWXWH
RIWKDWSURYLGHVIRUZRPHQUHSUHVHQWDWLRQRQWKH%RDUGWKHUHZHUHQRSROLF\SURYLVLRQVIRU
JHQGHUFRQVLGHUDWLRQV
7KHQHHGIRUDSROLF\RQJHQGHUZDVZHOODUWLFXODWHGE\DUHVSRQGHQWIURP.$5,GXULQJWKH
LQWHUYLHZ
³:KDW,ZRXOGOLNHWRVHHLVWKDWZHPRYHWRWKHSROLF\DUHQDDQGHQVXUH>WKDW@WKHUH
LVDSROLF\RQJHQGHULQVWLWXWLRQDOL]DWLRQZLWKLQWKH1$56LQWKHUHJLRQLUUHVSHFWLYH
RI WKH OHYHO ,IZHFDQKDYHFOHDUJXLGHOLQHV RXUZRUNZRXOGEH HDVLHU´ 'DYH
1\RQJHVDUHVHDUFKHU.$5,
7KH SURMHFW¶V IRFXV RQ LQVWLWXWLRQDOL]DWLRQ RI SDUWLFLSDWRU\ UHVHDUFK DQG JHQGHU DQDO\VLV
KLJKOLJKWVWKHQHHGIRURUJDQL]DWLRQDOFKDQJHHVSHFLDOO\LQWKHSROLF\DUHQD7KLVFDQRQO\KDSSHQ
LIWKHUHLVSROLWLFDOFRPPLWPHQWIURPWKHOHDGHUVKLSRIDQRUJDQL]DWLRQ
)RU WKLV UHDVRQHIIRUWVZHUHPDGHLQ WKHFRXUVHRI WKHSURMHFW LPSOHPHQWDWLRQ WRDFKLHYH
SROLWLFDOZLOOFRPPLWPHQWIURPWKHWRSOHDGHUVKLS3ROLWLFDOZLOOLVVHHQDVDPDMRUVWHSWRZDUGV
JHQGHUPDLQVWUHDPLQJLQDQRUJDQL]DWLRQ,QWHU$FWLRQ¶V&$:7KHGLUHFWRUVJHQHUDO'*V
RI WKHSDUWLFLSDWLQJRUJDQL]DWLRQVZHUHNHSW LQIRUPHGRI WKHSURMHFW¶VSURJUHVV WKURXJK UHJXODU
FRPPXQLFDWLRQZLWKWKHFRRUGLQDWRU(&$3$3$7KH\ZHUHDOVRLQYROYHGLQVLJQLQJWKHFRQWUDFWV
IRUWKHUHVHDUFKJUDQW:KHUHSRVVLEOHWKH\ZHUHLQYLWHGWRRIILFLDWHLQWKHRSHQLQJRIWKHWUDLQLQJ
ZRUNVKRSV²GXULQJ WKH WUDLQLQJZRUNVKRS LQ$GGLV$EDED WKH'* RI (,$5 JDYH DZHOFRPH
UHPDUNDQGWKH'*RI.$5,JDYHDQRSHQLQJUHPDUNGXULQJWKH1DLURELZRUNVKRSRI-XQH
,QDWHDPRIUHVRXUFHSHUVRQVIURPWKHSURMHFWYLVLWHGWKUHHRUJDQL]DWLRQV'57,6$5DQG
(,$5WRPHQWRUDQGVXSSRUWWKHFRXQWU\WHDPVDVZHOODVWRDVVHVVWKHLUFDSDFLW\LQLQIOXHQFLQJ
FKDQJH7KHWHDPVRXJKWDXGLHQFHZLWKWKH'*VDQGRWKHUVHQLRUVWDIILQHDFKRUJDQL]DWLRQYLVLWHG
7KLVZDVDQRSSRUWXQLW\QRWRQO\WRXSGDWHWKHWRSPDQDJHPHQWRQWKHSURMHFWEXWDOVRWRJHWWKHLU
RSLQLRQVDQG VXSSRUW IRU LQVWLWXWLRQDOL]DWLRQRISDUWLFLSDWRU\ UHVHDUFKDQGJHQGHUDQDO\VLV7KH
35*$3URJUDPFRRUGLQDWRUDOVRMRLQHGWKHWHDPRQVHYHUDORWKHUVXFKYLVLWVDQGKDGGLVFXVVLRQV
ZLWK WRSPDQDJHPHQW LQ.$5,1$52DQG ,6$5 ,Q DOO WKHVHPHHWLQJV WKH WRSPDQDJHPHQW
H[SUHVVHGWKHLUVXSSRUWIRUWKHSURMHFWDQGJHQGHUPDLQVWUHDPLQJLQWKHLURUJDQL]DWLRQV7KLVNLQG
RIVXSSRUWLVQHFHVVDU\DVZHPRYHWRZDUGFRPPLWPHQWLQSROLF\
'XULQJ LQWHUYLHZV IRU WKH SURMHFW HYDOXDWLRQ RQH WKH '*V H[SUHVVHG ZLOOLQJQHVV WR EH D
WRUFKEHDUHU IRU JHQGHUPDLQVWUHDPLQJ LQ WKH UHJLRQ+H LQGLFDWHG WKDW KHZRXOGEHZLOOLQJ WR
VHQVLWL]HRWKHU'*VZKRIRUPWKH%RDUGRI'LUHFWRUVRI$6$5(&$WKHGHFLVLRQPDNLQJERG\LQ
$6$5(&$6XFKFRPPLWPHQWLVDSRVLWLYHVLJQWRZDUGDGGUHVVLQJJHQGHULQ$6$5(&$

3URMHFWHYDOXDWLRQ
7DVNDQGUHVSRQVLELOLW\
2I WKH HLJKW SDUWLFLSDWLQJ RUJDQL]DWLRQV RQO\ WKUHH .$5, 1$52 DQG (,$5 KDG D JHQGHU
FRRUGLQDWLQJXQLW7KHUHDUHGHEDWHVE\JHQGHUSUDFWLWLRQHUVRQWKHLPSRUWDQFHRIDJHQGHUXQLW
LQDQRUJDQL]DWLRQ2QHDUJXPHQWLVWKDWVLQFHJHQGHULVµFURVVFXWWLQJ¶LWVKRXOGEHHYHU\RQH¶V
UHVSRQVLELOLW\ DQG QRW D UHVSRQVLELOLW\ RI RQH SHUVRQ RU XQLW +RZHYHU LW KDV EHHQ QRWHG WKDW
ZKHQWKLVDWWLWXGHSUHYDLOVWKHQJHQGHUDFWXDOO\HQGVXSEHLQJQRERG\¶VUHVSRQVLELOLW\DQGLWHQGV
XS HYDSRUDWLQJ )RU H[DPSOH GRFXPHQWLQJ LWV H[SHULHQFHVZLWK JHQGHUPDLQVWUHDPLQJ81'3
QRWHV³WRRRIWHQPDLQVWUHDPLQJKDVPHDQWWKDWHYHU\RQH²DQGWKXVQRRQHLQSDUWLFXODU
KDVUHVSRQVLELOLW\«DQGWDONDERXWJHQGHUDQGZRPHQKDVWRRRIWHQWDNHQWKHSODFHRIDFWLRQ´
7KHUHLV WKHUHIRUHDQHHGIRUDFRRUGLQDWLQJRIILFHWRKROGHYHU\RQHDFFRXQWDEOH,QDSODQQLQJ
VHPLQDUDW1$52VXSSRUWHGE\WKLVSURMHFWSDUWLFLSDQWVVXJJHVWHGWKDWWKHUHVKRXOGEHDJHQGHU
FRRUGLQDWRUDW1$52DQGJHQGHUDGYLVRUVDWDOO3XEOLF$JULFXOWXUDO5HVHDUFK,QVWLWXWHV3$5,V
7KLV LVPRUH RU OHVV WKH DUUDQJHPHQW DW.$5,ZKLFK KDV RQH JHQGHU FRRUGLQDWRU DQG JHQGHU
DGYLVRUVLQHDFK.$5,FHQWHU
+RZHYHULWZDVQRWHGWKDWWKHUHZDVQRPHFKDQLVPWRVXSSRUWWKHH[LVWLQJFRRUGLQDWLQJRIILFH
,QWKHWKUHHRUJDQL]DWLRQVZKLFKKDYHDFRRUGLQDWLQJXQLWWKLVFRQVLVWHGRIRQO\RQHSHUVRQZLWK
KDUGO\DQ\IXQGVIURPWKHRUJDQL]DWLRQ¶VFRUHEXGJHW,Q.$5,IRUH[DPSOHWKHRIILFHRIWKHJHQGHU
FRRUGLQDWRUZDVORFDWHGLQDFHQWHUDZD\IURP.$5,KHDGTXDUWHUVDQGWKHUHZDVQRPHFKDQLVP
WRREOLJHRWKHUVFLHQWLVWVWRFRQVXOWWKHRIILFH'XULQJDSODQQLQJVHPLQDUDW.$5,VXSSRUWHGE\
WKHSURMHFWSDUWLFLSDQWVIHOWWKDWWKHFRRUGLQDWLQJRIILFHVKRXOGEHVWUDWHJLFDOO\ORFDWHGUHSRUWLQJ
GLUHFWO\WRWKHGLUHFWRUJHQHUDO
+DYLQJ D JHQGHU FRRUGLQDWRU ZLWK VLJQLILFDQW H[SHUWLVH DQG JLYLQJ KLPKHU VXSSRUW
HQGRUVHPHQW DQG FORXWZLWKLQ DQ RUJDQL]DWLRQ LV VHHQ DV SDUW RI SROLWLFDO FRPPLWPHQW WRZDUG
JHQGHUPDLQVWUHDPLQJ,QWHU$FWLRQ¶V&$:+RZHYHURUJDQL]DWLRQVDUHFDXWLRQHGDJDLQVW
YLHZLQJDJHQGHUIRFDOXQLWFRRUGLQDWRUDVVRPHRQHWRGRWKHZRUNIRUWKHPRUWRZKRPDOOJHQGHU
EXVLQHVVLVUHIHUUHGUDWKHUWKH\VKRXOGEHVHHQDVDUHVRXUFHWRWKHVFLHQWLVWV)HOGVWHLQ
0DFGRQDOGHWDO
,W LV LPSRUWDQW WR QRWH WKDW HYHQ LQ RUJDQL]DWLRQV ZKHUH WKHUH ZDV QR JHQGHU IRFDO XQLW
SDUWLFLSDQWVLQWKLVSURMHFWFDPHWREHVHHQDVLQIRUPDOJHQGHUFRRUGLQDWRUV$SDUWLFLSDQWIURP
,6$5UHSRUWHGWKDW³WKHRWKHUSHRSOHNQRZXVDVWKHJHQGHUUHSUHVHQWDWLYHVDQGRXULQWHUDFWLRQ
>ZLWKWKHP@LVFKDQJLQJ´7KLVLPSOLHVWKDWWKHSURMHFWPDQDJHGWRFUHDWHVNLOOHGJHQGHUDJHQWV
WRRYHUVHHJHQGHUPDLQVWUHDPLQJLQWKHRUJDQL]DWLRQVUHFRJQL]HGE\RWKHUVWDIIPHPEHUV7KH
FRXQWU\WHDPVLQFRUSRUDWHGRWKHUPHPEHUVIURPWKHLURUJDQL]DWLRQVWRIRUPDJHQGHUWHDPDLPHG
DW LQIOXHQFLQJ FKDQJH 6RPH FRXQWU\ WHDPV VXFK DV WKH'57 WHDP RUJDQL]HG DQG FRQGXFWHG
WUDLQLQJIRUWKHLUQHZO\LQFRUSRUDWHGJHQGHUPDLQVWUHDPLQJWHDP7KHWHDPLQ'57FRQVLVWVRI
PHPEHUVIURPGLIIHUHQWXQLWV,QRWKHURUJDQL]DWLRQVVXFKDV1$52WKHJHQGHUPDLQVWUHDPLQJ
WHDPFRQVLVWV RIPHPEHUVZLWK JHQGHU H[SHUWLVH7KH WHDP IDFLOLWDWHG D JHQGHUPDLQVWUHDPLQJ
VHPLQDULQ1RYHPEHUIRUFHQWHUGLUHFWRUVZKRFDPHXSZLWKDFWLRQSRLQWVIRUPDLQVWUHDPLQJ
JHQGHULQ1$52ZKLFKKDYHEHHQWXUQHGLQWRDQDFWLRQSODQZLWKWLPHIUDPHDQGEXGJHW7KLVLV
DFRPPHQGDEOHVWHSWRZDUGJHQGHUPDLQVWUHDPLQJ,Q$5&WKHJHQGHUWHDPFRQVLVWVRIWRSOHYHO
PDQDJHUV IURPGLIIHUHQW VHFWRUV GHSXW\ GLUHFWRU IRU SURJUDPV GHSXW\ GLUHFWRU IRU WHFKQRORJ\
WUDQVIHU GHDQ RI IDFXOW\ RI DJULFXOWXUH ± 8QLYHUVLW\ RI *H]LUD JHQHUDO GLUHFWRU ±0LQLVWU\ RI
$JULFXOWXUH DQGGLUHFWRURI H[WHQVLRQ±0LQLVWU\RI$JULFXOWXUH'XULQJ WKHLU ILUVWPHHWLQJ LQ

(OL]DEHWK6VHQGLZDODDQG0LFKDHO:DLWKDND
$XJXVWWKHWHDPFRQVROLGDWHGDFRPPRQJRDODQGEUDLQVWRUPHGRQVWUDWHJLHVIRUJHQGHU
PDLQVWUHDPLQJDW$5&
([SHUWLVH
$PDMRURXWFRPHRIWKLVSURMHFWZDVWKHHQKDQFHPHQWRIJHQGHUVNLOOVDPRQJWKHSDUWLFLSDQWV7KLV
ZDVPDLQO\LQWKUHHEURDGDUHDVHQKDQFHGFDSDFLW\WRFRQGXFWJHQGHUDQDO\VLVDQGSDUWLFLSDWRU\
UHVHDUFKVNLOOVLQPDLQVWUHDPLQJJHQGHUDQDO\VLVDQGSDUWLFLSDWRU\UHVHDUFKWKURXJKRUJDQL]DWLRQDO
FKDQJHDQGVNLOOVWRWUDLQRWKHUVLQWKHXVHRIJHQGHUDQDO\VLVDQGSDUWLFLSDWRU\UHVHDUFK3DUWLFLSDQWV
KDYHEHHQDEOHWRXWLOL]HWKHVHVNLOOVLQWKHSURMHFWDFWLYLWLHVWKURXJKILHOGUHVHDUFKWUDLQLQJRWKHU
VFLHQWLVWVLQJHQGHUDQDO\VLVDQGLQPDNLQJHIIRUWVWRLQIOXHQFHRUJDQL]DWLRQDOFKDQJH
2QHRIWKHPDMRUDFWLYLWLHVFDUULHGRXWE\WKHFRXQWU\WHDPVZDVWUDLQLQJVFLHQWLVWVRQJHQGHU
DQDO\VLV$IWHU JRLQJ WKURXJK WKH WUDLQLQJ ZRUNVKRSV SDUWLFLSDQWV ZHUH DEOH WR RUJDQL]H DQG
FRQGXFWVLPLODUJHQGHUWUDLQLQJZRUNVKRSVLQWKHLURZQRUJDQL]DWLRQV6RPHRIWKHSDUWLFLSDQWV
HVSHFLDOO\WKRVHIURP,1(5$,6$5DQG'57KDGKDGOLWWOHNQRZOHGJHRQJHQGHUSULRUWRMRLQLQJ
WKHSURMHFW,WLVWKHUHIRUHQRWHZRUWK\WKDWWKH\DUHQRZLQDSRVLWLRQWRFRQGXFWJHQGHUWUDLQLQJLQ
WKHLURUJDQL]DWLRQV
,Q5ZDQGDWKHWHDPFRQGXFWHGWZRPDMRUWUDLQLQJZRUNVKRSVIRURYHUSDUWLFLSDQWVIURP
YDULRXVVWDWLRQVRI ,6$5DQGDSODQQLQJVHPLQDUZLWKSDUWLFLSDQWV7KH LQIOXHQFH IURPWKH
WUDLQLQJZDVHYLGHQW LQ WKHIDFW WKDWFRQVWDQWUHIHUHQFHZDVPDGHWR WKHJHQGHU WUDLQLQJGXULQJ
LQWHUYLHZV 7KH FRXQWU\ WHDP UHSRUWHG WKDW SDUWLFLSDQWV LQ WKH WUDLQLQJ KDG UHTXHVWHG IXUWKHU
WUDLQLQJ VR WKDW WKH\ FRXOG KDYH D VHVVLRQ LQ WKH ILHOG LQ RUGHU WR SUDFWLVH JHQGHU DQDO\VLV ,Q
'57 WKUHH WUDLQLQJZRUNVKRSVZHUHFRQGXFWHG LQJHQGHUDQDO\VLV WKURXJK WKLVSURMHFW RQHRI
ZKLFKZDVIRUWKHQHZJHQGHUWHDP7KHILUVWKDGSDUWLFLSDQWVIURP(DVWHUQ]RQHWKHVHFRQG
KDGSDUWLFLSDQWV IURP WKH VDPH]RQH DQG WKH WKLUGKDGSDUWLFLSDQWV ,Q1$52RQHGD\
ZRUNVKRSVZHUHFRQGXFWHGDWWKUHH1$52LQVWLWXWLRQVWRVHQVLWL]HWKHVWDIIRQWKHLPSRUWDQFHRI
PDLQVWUHDPLQJJHQGHULQUHVHDUFKDQGGHYHORSPHQWDQGHQVXUHJHQGHULVLQFRUSRUDWHGLQUHVHDUFK
SURMHFWV3DUWLFLSDQWVFRPSULVHGRIKHDGVRISURJUDPVSURMHFWOHDGHUVVFLHQWLVWVDQGVXSSRUWVWDII
$WZRGD\SODQQLQJVHPLQDUZDVKHOGLQ1RYHPEHUZLWKWKHFHQWHUGLUHFWRUV7KHRXWFRPHRI
WKLVVHPLQDUZDVDFWLRQSRLQWVIRUJHQGHUPDLQVWUHDPLQJLQ1$52,Q$5&DRQHGD\LQFHSWLRQ
VHPLQDUZDVKHOGZLWK WKH WRSPDQDJHPHQWDQGVHQLRUVFLHQWLVWVSDUWLFLSDQWV7KH)2),)$
WHDPFRQGXFWHGDWRWDORIHLJKWZRUNVKRSV2QHWUDLQLQJZRUNVKRSDQGDSODQQLQJVHPLQDUZHUH
FRQGXFWHGLQ.$5,ZKLOH(,$5DQG,1(5$HDFKKHOGRQHWUDLQLQJZRUNVKRS
'LVFXVVLRQVZLWK VRPHRI WKH VFLHQWLVWV WUDLQHGE\ WKH FRXQWU\ WHDP LQ ,6$5 UHYHDOHG WKDW
WKH\JRWWRDSSUHFLDWHWKHQHHGIRULQFRUSRUDWLQJJHQGHULQWKHUHVHDUFKSURFHVV,QWKHZRUGVRI
RQHWUDLQHGUHVHDUFKHU³,QHYHUKDGDQ\WUDLQLQJRQJHQGHUEXWDIWHUWKLVWUDLQLQJ,VDZWKDWLWLV
JRRG WR LQFRUSRUDWHJHQGHU LQDOO UHVHDUFKDFWLYLWLHV´$OWKRXJKPRVW VFLHQWLVWVKDGEHHQXVLQJ
SDUWLFLSDWRU\PHWKRGRORJLHV WKH\ QRZ UHFRJQL]H WKH QHHG WR LQFRUSRUDWH JHQGHU DVZHOO 2QH
VFLHQWLVWIURP,6$5SXWLWYHU\FOHDUO\GXULQJWKHLQWHUYLHZ
³3HRSOHDUHYLHZLQJ WKLV UHVHDUFKDVSDUWLFLSDWRU\ ,Q35$>SDUWLFLSDWRU\ UXUDO
DSSUDLVDO@PHWKRGRORJ\\RXILQGWKDWVRPHZRPHQ>IDUPHUV@DUHLQYROYHGEXWWKH\
DUHQRWSODQQHGWREHWKHUH,W LVE\FRLQFLGHQFHWKDWWKHRQHVZKRDUHWKHUHDUH
ZKHUHWKH\DUH´VFLHQWLVWIURP,6$5

3URMHFWHYDOXDWLRQ
7KLVVKRZVWKDWWKHVFLHQWLVWVWUDLQHGE\WKHSURMHFWSDUWLFLSDQWVFOHDUO\XQGHUVWDQGWKDWWKHUHLV
DQHHGWRKDYHDJHQGHUSHUVSHFWLYHHYHQZKHQXVLQJWKHWUDGLWLRQDOSDUWLFLSDWRU\PHWKRGRORJLHV
:LWKWKLVNLQGRIXQGHUVWDQGLQJLWLVHDV\IRUWKHVFLHQWLVWVWRHPEUDFHJHQGHUDQDO\VLV7KHWUDLQLQJ
WKHUHIRUHKHOSHGFKDQJHDWWLWXGHVDPRQJWKHVFLHQWLVWV ,Q1$52IRUH[DPSOH LWZDVUHSRUWHG
WKDWELRORJLFDOVFLHQWLVWVYLHZHGJHQGHUDQDO\VLVDVDWRROWREHXVHGE\VRFLRHFRQRPLVWVRQO\
1HJDWLYHDWWLWXGHWRZDUGJHQGHUKDVEHHQUHSRUWHGDVRQHRIWKHEDUULHUVWRJHQGHUPDLQVWUHDPLQJ
7KLVFRPHVPDLQO\WKURXJKLJQRUDQFHDVWRWKHLPSRUWDQFHRIJHQGHUSHUVSHFWLYHLQDJULFXOWXUDO
UHVHDUFK
%RWKGXULQJWKHLQWHUYLHZVDQGLQWKHZRUNVKRSUHSRUWVIURPWKHFRXQWU\WHDPV WKHUHDVRQ
WKDWPRVWVFLHQWLVWVZHUHQRWXWLOL]LQJJHQGHUDQDO\VLVZDVWKDWWKH\ODFNHGWKHVNLOOVWRGRLW$
UHVSRQGHQWIURP'57H[SUHVVHGWKHQHHGIRUWUDLQLQJWKXV
³7KH\ >VFLHQWLVWVDW'57@DUHDW YDU\LQJ OHYHOVEXW WKHPDMRULW\ ODFNV WKH VNLOOV
>WRLQFRUSRUDWHJHQGHU@%HFDXVHWKH\GRQ¶WKDYHVNLOOVWKH\GRQ¶WXVHJHQGHULQ
WKHLUZRUN7KHUHVKRXOGEHPRUHWUDLQLQJRQJHQGHUZLWKLQWKHRUJDQL]DWLRQ´D
SDUWLFLSDQWIURP'57
7UDLQLQJZDVDOVRVHHQDVDQDYHQXHWRLQIOXHQFHWKHFKDQJHRIDWWLWXGH,QHYHU\RUJDQL]DWLRQ
YLVLWHGUHVSRQGHQWVHVSHFLDOO\WKHFRXQWU\WHDPVUHLWHUDWHGWKHQHHGWRVHQVLWL]HGHFLVLRQPDNHUV
2QFHWKH\XQGHUVWRRGWKHQHHGIRUJHQGHUPDLQVWUHDPLQJLWZDVKRSHGWKDWWKH\ZRXOGWDNHWKH
QHFHVVDU\VWHSVWRZDUGLQVWLWXWLRQDOL]LQJJHQGHUDQDO\VLV
7KHWUDLQLQJLQWURGXFHGE\WKHSURMHFWZDVUHSRUWHGWREHEHQHILFLDOIRUWKHVFLHQWLVWVDVDOO
WKHSDUWLFLSDQWVDQGUHVSRQGHQWVLQWKHHYDOXDWLRQUHLWHUDWHGWKHQHHGIRUFRQWLQXHGWUDLQLQJ7KLV
ZDVXQGHUVWDQGDEOHJLYHQWKDWDRQHRIIWUDLQLQJLQJHQGHUDQDO\VLVLVQRWVXIILFLHQWWRHTXLSWKH
VFLHQWLVW WRXVHWKHPHWKRGRORJLHVHIIHFWLYHO\LQWKHLUZRUN0RUHRYHU WKHSURMHFWGLGQRWKDYH
HQRXJKIXQGVWRFDUU\RXWV\VWHPDWLFWUDLQLQJIRUDOOVFLHQWLVWVLQWKHSDUWLFLSDWLQJRUJDQL]DWLRQV
RUIROORZXSWKHWUDLQHGVFLHQWLVWVWRVHHLIWKH\ZHUHDEOHWRXVHWKHPHWKRGRORJ\LQWKHLUZRUN
7KHRUJDQL]DWLRQVZHUHKRZHYHUHQFRXUDJHGWRPDNHXVHRIWKHVFLHQWLVWVWUDLQHGLQWKHSURMHFWWR
FRQWLQXHJHQGHUDQDO\VLVWUDLQLQJLQWKHLURUJDQL]DWLRQV7HFKQLFDOH[SHUWLVHDPRQJWKHVWDIILVSDUW
DQGSDUFHORIJHQGHUPDLQVWUHDPLQJ5HFRJQL]LQJWKLVIDFW.$5,IRUH[DPSOHKDGDV\VWHPDWLF
VFKHGXOHRIWUDLQLQJLQJHQGHUWKURXJKWKHJHQGHUWDVNIRUFHHVWDEOLVKHGLQLQDOOLWVFHQWHUV
'XULQJWKLVWUDLQLQJDWHDPRIZLOOLQJVFLHQWLVWVIURPGLIIHUHQWFHQWHUVZDVWUDLQHGDVWUDLQHUVLQ
JHQGHUDQGWKH\EHFDPHWKHJHQGHUDGYLVRUVLQWKHLUFHQWHUV7KLVZDVDJRRGVWDUWDOWKRXJKWKH
KLJKVWDIIWXUQRYHULQWKHRUJDQL]DWLRQLPSOLHVWKDWJHQGHUWUDLQLQJKDVWREHDFRQWLQXRXVDFWLYLW\
7KXVWKHSURMHFWKDGDFRQWULEXWLRQWRPDNHHYHQLQDQRUJDQL]DWLRQVXFKDV.$5,LQWHUPVRI
FDSDFLW\EXLOGLQJ,QWKHRWKHURUJDQL]DWLRQVLWZDVQRWHGWKDWVRPHUHVHDUFKHUVKDGEHHQH[SRVHG
WKURXJKRQHRIIVHPLQDUVRUZRUNVKRSEXWWKHUHZDVQRRUJDQL]HGVWUDWHJ\IRUWUDLQLQJLQJHQGHU
DQDO\VLVLQDJULFXOWXUDOUHVHDUFK
2UJDQL]DWLRQDO DVVHVVPHQWV UHYHDOHG WKDW VFLHQWLVWVZHUHZHOO DFTXDLQWHGZLWKSDUWLFLSDWRU\
UHVHDUFKEXWQRWJHQGHUDQDO\VLV7KLVKLJKOLJKWV WKH LPSRUWDQFHRI WKHSURMHFWZKLFKIRFXVHG
RQFDSDFLW\EXLOGLQJLQSDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLVRXWRIWKHUHDOL]DWLRQWKDWWKH
PHWKRGRORJLHVZHUHSRRUO\DSSOLHGZKHUHWKH\ZHUHGRQHDWDOO,QVRPHRUJDQL]DWLRQVOLNH,6$5
SDUWLFLSDQWVKDGWRVWDUWZLWKVHQVLWL]DWLRQRQJHQGHUDVPDQ\VFLHQWLVWVVWLOOKDGDVWHUHRW\SHGLGHD
DERXWWKHFRQFHSWVXFKDVHTXDWLQJJHQGHUWRZRPHQ,Q$5&SDUWLFLSDQWVIDFLOLWDWHGDGLDORJ
WRDOORZWKHVFLHQWLVWVVHHWKHQHHGIRUJHQGHUDQDO\VLV,WZDVUHSRUWHGWKDWVFLHQWLVWVZKRZHUH

(OL]DEHWK6VHQGLZDODDQG0LFKDHO:DLWKDND
XVLQJSDUWLFLSDWRU\PHWKRGRORJLHVZRXOGRQO\LQYROYHIDUPHUVDWWKHGLVVHPLQDWLRQVWDJH,WZDV
WKHUHIRUHQRWVXUSULVLQJWKDWWKHWHFKQRORJ\DGRSWLRQOHYHOVKDGUHPDLQHGORZ
7KHUHZHUHIHZHUZRPHQLQWKH1$56WKDQPHQZLWKWKHJDSZLGHQLQJDVRQHPRYHGXSWKH
KLHUDUFK\7KLVZDVIRXQGWREHDFRPPRQSUREOHPDQGWKHPDMRUIDFWRUZDVVDLGWRHPDQDWHIURP
WKHHGXFDWLRQV\VWHPZKHUHIHPDOHVZHUHQRWHQFRXUDJHGWRWDNHRQVFLHQFHVXEMHFWV+RZHYHU
DPHFKDQLVPVXFKDVDIILUPDWLYHDFWLRQFRXOGEHXVHGWRKHOSDOOHYLDWH WKLVSUREOHP,Q.HQ\D
DQG5ZDQGDIRUH[DPSOHWKHUHDUHSUHVLGHQWLDOGLUHFWLYHVWRKDYHZRPHQLQDOOFLYLOVHUYLFH
VHFWRUV7KLVFDQEHDQRSSRUWXQLW\ IRU WKH1$56 WR UHFUXLWPRUHZRPHQ2QFH UHFUXLWHG WKH
ZRPHQFDQEHKHOSHGWRWDNHIXUWKHUWUDLQLQJWRHQDEOHWKHPPRYHXSWKHRUJDQL]DWLRQDOODGGHU
$SDUW IURP WKH WZRSDUWLFLSDQWV IURP.$5,DQG(,$5ZKRDUH WKHJHQGHUFRRUGLQDWRUV LQ
WKHLURUJDQL]DWLRQV WKHUHZDVQRPHQWLRQRIJHQGHU LQ WKH WHUPVRIUHIHUHQFH LQ WKHUHVWRI WKH
SDUWLFLSDQWV¶MREGHVFULSWLRQV7KLVPHDQWWKDWWKHZRUNWKH\SXWLQWRGRJHQGHUUHODWHGWDVNVVXFK
DVSDUWLFLSDWLQJLQWKLVSURMHFWZDVDQDGGHGUHVSRQVLELOLW\$OWKRXJKWKLVFDXVHGVRPHGHOD\VKHUH
DQGWKHUHLQWKHSURMHFW¶VVFKHGXOHWKHHQWKXVLDVPWKHSDUWLFLSDQWVVKRZHGLQWKLVSURMHFWGHQRWHV
WKDWWKH\ZHUHUHDG\WRRYHUVHHJHQGHUPDLQVWUHDPLQJLQWKHLURUJDQL]DWLRQV
3ROLF\LQIOXHQFH
3RVLWLRQLQJRISDUWLFLSDQWVWRLQIOXHQFHFKDQJH$VJHQGHUFKDQJHDJHQWVSDUWLFLSDQWVPDGHHIIRUWV
WRLQIOXHQFHFKDQJHLQWKHLURUJDQL]DWLRQV6RPHUHSRUWHGFKDQJHVLQWKHZD\WKH\LQWHUDFWHGZLWK
RWKHUVWDIIPHPEHUVLQFOXGLQJGHFLVLRQPDNHUVDVDUHVXOWRIWKHLUSDUWLFLSDWLRQLQWKLVSURMHFW,Q
,6$5IRUH[DPSOHRQHRIWKHIHPDOHSDUWLFLSDQWVKDGEHHQSURPRWHGWRDVWDWLRQGLUHFWRU$VVXFK
VKHZDVLQYROYHGLQPDQ\PHHWLQJVZLWKGHFLVLRQPDNHUV'XULQJWKHLQWHUYLHZVKHPHQWLRQHG
WKDWVKHXVHGWKLVRSSRUWXQLW\WRWDONDERXWJHQGHU
,Q1$52 RQH RI WKH SDUWLFLSDQWV VDLG WKDW VKH QRZJRWPRUH JHQGHUUHODWHG DVVLJQPHQWV
HVSHFLDOO\ WKURXJK WKH JHQGHU FRRUGLQDWRU 7KHVH ZHUH RSSRUWXQLWLHV WR LQIOXHQFH FKDQJH LQ
KHURUJDQL]DWLRQ$SDUWLFLSDQW LQ.$5,DOVR VHHPV WREHH[HUWLQJTXLWH VRPH LQIOXHQFH LQ WKH
RUJDQL]DWLRQDVDUHVXOWRIKLVSDUWLFLSDWLRQLQWKLVSURMHFWVLQFHKHMRLQHGWKHSURMHFWKHKDVEHHQ
LQYROYHGLQVHYHUDOFRPPLWWHHVZKHUHKHZDVDEOHWREULQJVRPHLQIOXHQFHZLWKUHJDUGWRJHQGHU
)RUH[DPSOHEHLQJDPHPEHURIWKH6WUDWHJLF3ODQQLQJ&RPPLWWHHLQ.$5,KHZDVDEOHWRJLYH
DJHQGHUSHUVSHFWLYHHVSHFLDOO\LQWKHLQVWLWXWLRQDODUUDQJHPHQWDQGXSWDNHRIWHFKQRORJLHV6LQFH
WKH.$5,6WUDWHJLF3ODQZDVGUDIWHGLQ'HFHPEHUVRRQDIWHUWKHSURMHFW¶VILUVWZRUNVKRS
WKHSDUWLFLSDQWZDVDEOHWRJLYHLQSXWEDVHGRQZKDWKHKDGOHDUQHGLQWKHZRUNVKRS+HLVQRZ
VLQFHMRLQLQJWKHSURMHFWZLGHO\FRQVXOWHGHVSHFLDOO\E\KLVLPPHGLDWHERVVRQYDULRXVLVVXHV
$VKHSXWLW
³KHNHHSVDVNLQJP\YLHZVZKLFKFOHDUO\VKRZVWKDWKHQRZUHVSHFWVP\SRVLWLRQ
EHFDXVH,KDYHJRQHWKURXJKWKLVWUDLQLQJ«(YHQLQRXULQWHUDFWLRQVZLWKFROOHDJXHV
WKH\QRZIHHOWKDWZHDUHPRUHNQRZOHGJHDEOHDQGZHDUHDEOHWRSXUVXHLWDELW
IXUWKHU´
,Q)2),)$SDUWLFLSDQWVRUJDQL]HGDPHHWLQJDWWHQGHGE\VFLHQWLVWVLQFOXGLQJWKHGLUHFWRU
JHQHUDOWRJLYHIHHGEDFNDIWHUWKHLUSDUWLFLSDWLRQLQWKHSURMHFW¶VILUVWZRUNVKRS7KHIDFWWKDWWKH
GLUHFWRUJHQHUDODQGRWKHUGHFLVLRQPDNHUVDWWHQGHGDQGSDUWLFLSDWHGLQWKLVPHHWLQJVKRZVWKHLU
VXSSRUWWRWKHSDUWLFLSDQWVDQGWKHSURMHFW

3URMHFWHYDOXDWLRQ
,Q'5&RQHRIWKHSDUWLFLSDQWVZKRLVDSURIHVVRURIDJULFXOWXUDOHFRQRPLFVLQ8QLYHUVLW\
RI.LQVKDVDLQWURGXFHGDFRXUVHRQJHQGHUVHQVLWLYHGDWDFROOHFWLRQLQWKHIDFXOW\RIDJURQRPLF
VFLHQFH7KLVZDVDIWHUKLVSDUWLFLSDWLRQLQWKHSURMHFW¶VILUVWWZRWUDLQLQJZRUNVKRSV
,QIOXHQFHWKURXJKQHWZRUNLQJ7KHSURMHFWPDQDJHGWRFUHDWHDIRUXPZKHUHE\SDUWLFLSDQWVFRXOG
QHWZRUNWKHUHE\HQKDQFLQJQHWZRUNVDQGDOOLDQFHVDFURVVWKHRUJDQL]DWLRQV7KHWHDPLQ.HQ\D
IRU H[DPSOH ZDV LQYROYHG LQ WKH VHFRQG ZRUNVKRS RUJDQL]HG E\ WKH '57 WHDP LQ 7DQ]DQLD
6LQFH WKH.HQ\DQ WHDPZDVPRUH µVHDVRQHG¶ LQ JHQGHU WKH\ SURYLGHG XVHIXO H[SHUWLVH WR WKH
7DQ]DQLDQWHDP%HVLGHVLWJDYHWKHZRUNVKRSSDUWLFLSDQWVDSHUVSHFWLYHRQZKDWZDVKDSSHQLQJ
LQQHLJKERULQJRUJDQL]DWLRQV7KLVNLQGRIDOOLDQFHZDVFRQVWDQWO\FDOOHGIRUE\UHVSRQGHQWVGXULQJ
WKH HYDOXDWLRQ$W ,6$5DQG'57 LWZDVPHQWLRQHG WKDW VFLHQWLVWVZHUH OLNHO\ WR WDNH JHQGHU
WUDLQLQJPRUHVHULRXVO\ZKHQFRQGXFWHGLQFRQMXQFWLRQZLWKµRXWVLGHUV¶
2SSRUWXQLWLHVIRUOHDUQLQJIURPHDFKRWKHUZHUHSURYLGHGGXULQJHDFKRIWKHSURMHFW¶VWUDLQLQJ
ZRUNVKRSV 5HOHYDQW H[DPSOHV IURP WKH SDUWLFLSDWLQJ 1$56 ZHUH FRQVWDQWO\ FLWHG GXULQJ
GLVFXVVLRQV7KLVH[FKDQJHDQGOHDUQLQJIURPHDFKRWKHUZDVSDUWLFXODUO\KHOSIXOZKHQIRUPLQJ
VWUDWHJLHVIRULQIOXHQFLQJFKDQJH
,WZDVFRQVWDQWO\VXJJHVWHGWKDW$6$5(&$VKRXOGDFWDVDFDWDO\VWIRUJHQGHUPDLQVWUHDPLQJ
LQWKH1$562QHVXJJHVWLRQRIZDVWRKDYHWKH'*VZKRVHRUJDQL]DWLRQVKDGPDGHVLJQLILFDQW
VWHSVWRZDUGLQFRUSRUDWLQJJHQGHUWRHQJDJHWKRVHIURPRWKHURUJDQL]DWLRQV7KH'*RI.$5,
H[SUHVVHGKLVZLOOLQJQHVVWRVKDUH.$5,¶VH[SHULHQFHVZLWKWKH$6$5(&$&RPPLWWHHRI'LUHFWRUV
ZKLFKFRQVLVWVRIWKH'*VRIWKHWHQ$6$5(&$1$56
'HFLVLRQPDNLQJ
&ULWHULDIRUDSSURYDORIQHZSURSRVDOV,QPRVWRIWKHRUJDQL]DWLRQVJHQGHUZDVQRWWDNHQLQWR
DFFRXQWDVDFULWHULRQIRUDSSURYLQJQHZSURSRVDOVLQUHOHYDQWDUHDVDQGWKHUHZDVQRPRQLWRULQJ
DQGHYDOXDWLRQFULWHULRQXVHGWRIROORZXSRQWKHLPSOHPHQWDWLRQRIJHQGHULQUHVHDUFKSURFHVV
,QWKHVH1$56JHQGHUZDVRQO\HPSKDVL]HGWKURXJKVSHFLILFGRQRUVXSSRUWHGSURMHFWVDIWHU
ZKLFK WKH LGHD GLHG RXW$VNHGZKHWKHU JHQGHU TXHVWLRQV RU FULWHULD DUH LQFOXGHG LQ SURMHFW
SURSRVDODSSURYDORQHUHVSRQGHQWIURP6XGDQVDLG³LQWKHFDVHRISURSRVDOVVXEPLWWHGWRGRQRUV
JHQGHUTXHVWLRQVKDYHWREHFRQVLGHUHGEHIRUHWKH\FDQEHDSSURYHG´7KLVWUHQGKLJKOLJKWVWKH
QHHGWRLQVWLWXWLRQDOL]HSDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLVIRUVXVWDLQDELOLW\EH\RQGVKRUW
GRQRUIXQGHGSURMHFWV7KLVDOVRKHOSVWRHOLPLQDWHWKHDWWLWXGHWKDWJHQGHULVDIRUHLJQFRQFHSW
$VSHFWVRIWKHSURMHFWWKDWSDUWLFLSDQWVIRXQGPRVWXVHIXO
,QWKHLQWHUYLHZVDQGVXUYH\TXHVWLRQQDLUHVSDUWLFLSDQWVZHUHDVNHGZKLFKDVSHFWVRIWKHSURMHFW
WKDW WKH\IRXQGPRVWXVHIXO$OWKRXJKWKHSDUWLFLSDQWV MRLQHGWKHSURMHFWZLWKYDULRXV OHYHOVRI
NQRZOHGJHDQGVNLOOVLQJHQGHUWKH\DOOUHSRUWHGWRKDYHEHQHILWHGLPPHQVHO\IURPWKHSURMHFW
HVSHFLDOO\WKURXJKWKHFDSDFLW\EXLOGLQJDVSHFW
,Q.$5,ZKHUHSDUWLFLSDQWVZHUHDOUHDG\DFTXDLQWHGZLWKJHQGHUSULRUWRMRLQLQJWKLVSURMHFW
WKH\UHSRUWHGWKDWWKH\IRXQGVNLOOVRQFKDQJHDJHQWDQGLQIOXHQFLQJFKDQJHWREHYHU\XVHIXO$V
RQHSDUWLFLSDQWIURP.$5,SXWLW
³7KHYDULRXVZD\VRIEULQJLQJDERXWFKDQJHLQDQRUJDQL]DWLRQZDVXVHIXO)RU
H[DPSOHZHZHUHWROGWKDWZHFDQDOVRGRLWLQIRUPDOO\«,KDYHWULHGWRGRWKDW

(OL]DEHWK6VHQGLZDODDQG0LFKDHO:DLWKDND
:KHQ,PHHWWKHP>GHFLVLRQPDNHUV@,UHPLQGWKHPWKDWJHQGHUVWLOOKDVDSODFHLQ
UHVHDUFK´-DQH1JXJLJHQGHUFRRUGLQDWRU.$5,
7KH WUDLQLQJRIWUDLQHUV ZRUNVKRS RQ JHQGHU DQDO\VLV ZDV DSSUHFLDWHG E\ DOO SDUWLFLSDQWV
$OOFRXQWU\WHDPVKDYHFRQGXFWHGVHYHUDOWUDLQLQJZRUNVKRSVLQWKHLURUJDQL]DWLRQVWKURXJKWKLV
SURMHFW7KLVLVDELJDFKLHYHPHQWJLYHQWKDWPRVWSDUWLFLSDQWVMRLQHGWKHSURMHFWZLWKYHU\OLPLWHG
NQRZOHGJHDQGVNLOOVLQJHQGHU\HWQRZWKH\QRWRQO\KDYHWKHVNLOOVEXWDOVRWKHFRQILGHQFHWR
WUDLQVFLHQWLVWVLQJHQGHUDQDO\VLV$VRQHSDUWLFLSDQWIURP,6$5VDLG
³7KURXJKWKHWUDLQLQJZHJHWZHH[SHFWWRLPSDFWDOO,6$5VWDWLRQV:HVHQVLWL]HG
WKHPDQDJHPHQWVWDIIRQJHQGHULVVXHVDQGWKHQDIWHUWKDWWKH\KHOSHGXVFRQGXFW
DZRUNVKRSWKURXJKZKLFKZHUHDFKHGPDQ\VFLHQWLVWV´/HRQLGDV'LVHQJHPXQJX
UHVHDUFKHU,6$5
$ SDUWLFLSDQW IURP '57 FRPPHQWHG WKDW ³, ZDV QRW XVHG WR WKH SDUWLFLSDWRU\ WHDFKLQJ
PHWKRGRORJ\EXWDIWHUWKLVWUDLQLQJLWJDYHPHDEURDGHUXQGHUVWDQGLQJRQKRZWRGRLW´1RZVKH
DSSUHFLDWHVSDUWLFLSDWRU\PHWKRGRORJLHVLQWUDLQLQJDQGVKHZDVXVLQJWKHVDPHLQRWKHUWUDLQLQJ
DFWLYLWLHVWKDWVKHFRQGXFWHGLQWKHRUJDQL]DWLRQ
2QHSDUWLFLSDQWIURP(,$5OLVWHGWKHIROORZLQJUHJDUGLQJWKHSURMHFW
³,KDYHJDLQHGDJRRGGHDORIH[SHULHQFHLQ
% +RZWREHDFKDQJHDJHQWLQP\RUJDQL]DWLRQ
% /HDUQHGKRZWRFRQGXFWRUJDQL]DWLRQDODVVHVVPHQW
% /HDUQHGPRUHDERXWSDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLV
% +HOSHGWRGHVLJQP\IXWXUHDFWLYLWLHVLQDEHWWHUZD\
% ,WDOVRKHOSHGPHWRHVWDEOLVKDQHWZRUNDPRQJ$6$5(&$PHPEHUFRXQWULHV´
7KHVHDUHLPSRUWDQWDFKLHYHPHQWVHVSHFLDOO\FRPLQJIURPDJHQGHUFRRUGLQDWRU7KHLPSOLFDWLRQ
LVWKDWVKHLVQRZLQDEHWWHUSRVLWLRQWRGRKHUZRUNDVDUHVXOWRIKHUSDUWLFLSDWLRQLQWKLVSURMHFW
*HQGHUDQDO\VLV PHWKRGRORJLHV ZHUH FLWHG DV D XVHIXO VNLOO OHDUQHG WKURXJK WKH SURMHFW
3DUWLFLSDQWVXVHGWKHVHPHWKRGVLQFDUU\LQJRXWILHOGVWXGLHVDVSDUWRIWKHSURMHFWDFWLYLWLHV
)LHOGUHVHDUFKFDVHVWXGLHV
7KHUH LV D QHHG IRU ORFDOO\ UHOHYDQW FDVHV DQGPDWHULDO WR VXSSRUW WKH XVH RI JHQGHUVHQVLWLYH
SDUWLFLSDWRU\ PHWKRGRORJLHV LQ DJULFXOWXUDO UHVHDUFK &DVH VWXGLHV UHOHYDQW WR DJULFXOWXUH
JHQHUDWHGORFDOO\FDQEHXVHGQRWRQO\DVHPSLULFDOHYLGHQFHWRGHPRQVWUDWH WKHLPSRUWDQFHRI
JHQGHUVHQVLWLYH SDUWLFLSDWRU\ PHWKRGRORJLHV EXW DOVR DV SDUW RI WKH WUDLQLQJ PDWHULDO IRU WKH
VFLHQWLVWV3DUWLFLSDQWVXVHGWKHJUDQWVSURYLGHGWKURXJKWKHSURMHFWWRFDUU\RXWVXFKFDVHVWXGLHV
7KHILHOGVWXG\ILQGLQJVFRUUHVSRQGZLWKVRPHFRPPRQILQGLQJVLQJHQGHUDQDO\VLV
,Q ,6$5 DQG .$5, WKH ILHOG VWXGLHV IRXQG WKDW JHQGHU FRQVLGHUDWLRQV LQ DQ DJULFXOWXUDO
LQQRYDWLRQFRXOGFKDQJHWKHJHQGHUUROHVWRDPRUHHTXLWDEOHSDWWHUQ7KHWHDPLQ,6$5IRFXVHGRQ
FOLPELQJEHDQVZKRVHSURGXFWLRQKDVPDLQO\EHHQDZRPDQ¶VGXW\HVSHFLDOO\GXULQJWKHZHHGLQJ
+RZHYHUZKHQ WKH WHDP LQWURGXFHGDGLIIHUHQW VW\OHRISODQWLQJ SODQWLQJ LQ OLQHVPHQZHUH
UHDG\WRKHOSLQZHHGLQJEHFDXVHLWZDVQRZHDV\WRZHHGXVLQJDORQJKDQGOHGKRHUDWKHUWKDQ
WKHXVXDOVKRUWRQHVZKLFKQHFHVVLWDWHGEHQGLQJZKLOHZHHGLQJ7KLVZDVTXLWHLPSRUWDQWJLYHQ

3URMHFWHYDOXDWLRQ
WKDWZHHGLQJKDVEHHQVHHQDVWKHKDUGHVWDQGHQRUPRXVO\WD[LQJZRUNRQZRPHQ¶VHQHUJ\,)$'
DQG)$2
7KH FDVH VWXG\ LQ .$5, GHPRQVWUDWHG WKDW JHQGHU FRQVLGHUDWLRQV LQ DJULFXOWXUDO UHVHDUFK
LQFUHDVHWKHDGRSWLRQOHYHO7KURXJKWKHSRXOWU\SURMHFWZKLFKWKHWHDPDVVHVVHGLWZDVIRXQG
WKDWQRZZRPHQDQGPHQFRXOGVLWDQGSODQWRJHWKHUVRPHWKLQJZKLFKZDVSUHYLRXVO\IRUHLJQ
WR WKHP DVPHQ DOZD\VPDGH DUELWUDU\ GHFLVLRQVZLWKRXW HYHU FRQVXOWLQJZRPHQ ,Q ,1(5$
WKHWHDPIRXQGWKDWZRPHQZHUHWRRRYHUEXUGHQHGE\GRPHVWLFFDULQJFKRUHVWRFRQFHQWUDWHRQ
FDVVDYDSURGXFWLRQ<HWFDVVDYDZDVRQHRIWKHPDMRUVRXUFHVRIIRRGVHFXULW\DQGLQFRPHLQ'5&
,Q$5&DQG(,$5 WKH ILHOGVWXGLHV IRXQG WKDW WKHUHZHUHPDUNHGJHQGHUEDVHGGLIIHUHQFHV LQ
DFFHVVWRDQGFRQWURORYHUUHVRXUFHVDQGVHUYLFHVWKDWUHVXOWHGLQGLIIHUHQWIDUPSHUIRUPDQFHDQG
LQWKHHQGVXSSRUWRIOLYHOLKRRGVRIKRXVHKROGV7KHTXHVWLRQRIODQGRZQHUVKLSZDVH[SORUHGLQ
$5&DQG.$5,,Q$5&WKHVWXG\IRXQGWKDWWKHTXDOLW\DQGGLVWULEXWLRQRIODQGIDYRUHGPHQ
DQGHQDEOHGWKHPWRPDQDJHWKHPVHOYHVEHWWHUDQGFRSHZLWKWKHKDUVKFOLPDWLFDQGHFRQRPLF
FRQGLWLRQV7KHVRLOPDQDJHPHQWSURMHFWXVHGDVDFDVHVWXG\E\WKH.$5,WHDPKDGDWWHPSWHGWR
LQFRUSRUDWHJHQGHUEXWWKHLVVXHRIODQGRZQHUVKLSKDPSHUHGSDUWLFLSDWLRQRIZRPHQ7KLVZDV
EHFDXVHZRPHQGLGQRWRZQODQGWKH\RQO\KDGDFFHVVWRODQGWKURXJKPHQPDLQO\KXVEDQGV
%HFDXVHRIWKLVHQWLWOHPHQWHYHU\WKLQJZHQWWRWKHKXVEDQGV
:LWKDEHWWHUXQGHUVWDQGLQJRIJHQGHUDQGFXOWXUDOLVVXHVZLWKLQDFRPPXQLW\VFLHQWLVWVZHUH
DEOHWRJHWEHWWHUUHVSRQVHLQWKHLULQWHUDFWLRQVZLWKWKHIDUPHUV7KHVFLHQWLVWVKDGDOVRUHDOL]HG
WKDWPRVWRIWKHIDUPHUVZHUHZRPHQVRWKH\FDQQRWDIIRUGWRH[FOXGHZRPHQIURPWKHUHVHDUFK
SURFHVV,Q.$5,IRUH[DPSOHPRVWRIWKHSURMHFWVVXEPLWWHGLQKDGDJHQGHUSHUVSHFWLYH
DSDUWLFLSDWRU\PRQLWRULQJDQGHYDOXDWLRQRIILFHUZKRZDVDOVRRQHRIWKHSURMHFW¶VSDUWLFLSDQWV
QRWHGWKDWRXWRISURSRVDOVKHKDGUHFHLYHGKDGDJHQGHUSHUVSHFWLYH
&RQFOXVLRQV
7KHUHOHYDQFHDQGWKHDSSURSULDWHWLPLQJRIWKHSURMHFWFDQQRWEHRYHUHPSKDVL]HG$6$5(&$KDV
KDGRWKHUJHQGHUUHODWHGSURMHFWVZKLFKKDYHQRWSDLGDWWHQWLRQWRWKHRUJDQL]DWLRQDOGLPHQVLRQ
7KLVSURMHFWQRGRXEWPDGHDGLIIHUHQFHE\HQJDJLQJWKHOHDGHUVKLSLQWKHSDUWLFLSDWLQJ1$56DQG
VHHNLQJRUJDQL]DWLRQDOFKDQJHLQRUGHUWRLQVWLWXWLRQDOL]HSDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLV
(IIRUWVWRHQJDJH$6$5(&$DWWKHSROLF\OHYHOWKURXJKWKLVSURMHFWSURYLGHGDQRSSRUWXQLW\WR
GHYHORSDPHFKDQLVPIRULQVWLWXWLRQDOL]DWLRQRISDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLVLQDOO
WKH1$56RI$6$5(&$7KHFDSDFLW\EXLOWWKURXJKWKLVSURMHFWFDQEHXWLOL]HGWRHQVXUHWKLV$
ELJFKDOOHQJHUHPDLQVRQKRZWREULQJWKHWZR$6$5(&$FRXQWULHVWKDWGLGQRWSDUWLFLSDWHLQWKLV
SURMHFW(ULWUHDDQG%XUXQGLRQERDUG7KLVFRXOGEHRYHUFRPHWKURXJKQHWZRUNLQJ,WLVKRSHG
WKDW$6$5(&$ZLOOHPEUDFHWKHUHFRPPHQGDWLRQVVHWRXWE\SDUWLFLSDQWVLQWKLVSURMHFWDVDZD\
RIHQVXULQJJHQGHUPDLQVWUHDPLQJLQWKHUHJLRQ6VHQGLZDODHWDO
%HVWSUDFWLFH
7KURXJK VKDULQJ RI H[SHULHQFHV DPRQJ WKH SDUWLFLSDWLQJ RUJDQL]DWLRQV VRPH SUDFWLFHV KDYH
HPHUJHGDVVWUDWHJLHVIRUHQKDQFLQJJHQGHUPDLQVWUHDPLQJLQDQRUJDQL]DWLRQ
 ,QFHQWLYHVIRUVFLHQWLVWVWRGRJHQGHUVHQVLWLYHZRUN7KHSURYLVLRQRIDQDZDUGWRVFLHQWLVWV
SUHVHQWLQJSDSHUVZLWKDJHQGHUSHUVSHFWLYHGXULQJWKHELDQQXDOVFLHQWLILFFRQIHUHQFHZDV

(OL]DEHWK6VHQGLZDODDQG0LFKDHO:DLWKDND
UHSRUWHGWRKDYHHQFRXUDJHGPRUHVFLHQWLVWVWRLQFRUSRUDWHJHQGHULQWKHLUZRUN7KLVKDV
ZRUNHGZHOOLQ.$5,IRUDQXPEHURI\HDUV
 *HQGHU FRRUGLQDWRU RU XQLW $OWKRXJK JHQGHU VKRXOG EH HYHU\RQH¶V UHVSRQVLELOLW\ D
FRRUGLQDWLQJ XQLW HQVXUHV DFFRXQWDELOLW\ SURYLGHV H[SHUWLVH DQG HQVXUHV WKDW JHQGHU
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 0RWLYDWLRQVLPSOHPHQWDWLRQDQGVXVWDLQDELOLW\RIWKHSURMHFW
 )LHOGVRILQWHUYHQWLRQ
 7DUJHWEHQHILFLDULHV
 6WDJHVRIWKHSURMHFWLQZKLFKEHQHILFLDULHVDUHLQYROYHG
 $LPVZLWKUHVSHFWWRJHQGHU
 2EVWDFOHVHQFRXQWHUHGLQWKHLPSOHPHQWDWLRQRIJHQGHUSURMHFWV
 'DWDFROOHFWLRQLQFRQQHFWLRQZLWKJHQGHU
 /HVVRQVOHDUQHGZLWKUHJDUGWRJHQGHU
 ,QYHVWLJDWLRQPHWKRGV
8QGHUVWDQGLQJRIPDLQJHQGHUFRQFHSWV
6DPSOLQJ
,QRUGHUWRFRYHUWKHYDULRXVRUJDQL]DWLRQVSRWHQWLDOO\LQWHUHVWHGLQJHQGHUDVSHFWVZHVWDUWHGE\
LGHQWLI\LQJILYHFDWHJRULHVDFFRUGLQJWRRUJDQL]DWLRQV¶VWDWXV
% 1*'2VQRQJRYHUQPHQWDOGHYHORSPHQWRUJDQL]DWLRQV
% 'HYHORSPHQWSURMHFWV
% (GXFDWLRQDOLQVWLWXWLRQV
% $JULFXOWXUDOUHVHDUFKRUJDQL]DWLRQV
% $JULFXOWXUDODQGUXUDOGHYHORSPHQWSXEOLFVHUYLFHV

'HPRFUDWLF5HSXEOLFRI&RQJR
%HFDXVH RUJDQL]DWLRQV DUH GLVSHUVHG WKURXJK WKH ODUJH FRXQWU\ DQG WKH LPSRUWDQFH RI HDFK
FDWHJRU\ D VDPSOH RI  RUJDQL]DWLRQV ZDV VHOHFWHG²1*'2V  GHYHORSPHQW SURMHFWV 
HGXFDWLRQDOHVWDEOLVKPHQWVDQGERGLHVDJULFXOWXUDOUHVHDUFKRUJDQL]DWLRQVDQGSXEOLFVHUYLFHV
+RZHYHUDIWHUVFUHHQLQJWKHVDPSOHFKDQJHGVRPHZKDW7DEOH
7DEOH6WDWXVDQGQXPEHUVRILQYHVWLJDWHGRUJDQL]DWLRQV
&DWHJRU\ 1XPEHUV 
3ODQQHG $FWXDO 3ODQQHG $FWXDO
1*'2V    
'HYHORSPHQWSURMHFWV    
(GXFDWLRQ    
$JULFXOWXUDOUHVHDUFK    
3XEOLFVHUYLFHV    
7RWDO    
'DWDSURFHVVLQJ
'DWDFROOHFWHGZHUHSURFHVVHGZLWK(3,'$7$6366DQG([FHOVRIWZDUH
'LIILFXOWLHVHQFRXQWHUHG
6RPHGLIILFXOWLHVZHUHHQFRXQWHUHGGXULQJWKLVVXUYH\HVSHFLDOO\GXULQJWKHLQYHVWLJDWLRQVWDJH
QRWDEO\
 /LVWRI1*2VKDGQRWEHHQXSGDWHG²WKLVFDXVHGFKDQJHVLQWKHVDPSOLQJSURFHVV
 $EVHQWHHLVPLQSXEOLFVHUYLFHV
 5HWLFHQWDWWLWXGHRIVRPHRUJDQL]DWLRQVHVSHFLDOO\GHYHORSPHQWSURMHFWV
)LQGLQJV
$WWKHRUJDQL]DWLRQDOOHYHO
3ROLWLFDOHQJDJHPHQW(LJKW\IRXUSHUFHQWRI1*'2VZHUHDZDUHRIJHQGHULVVXHV$PRQJWKH
UHVHDUFKRUJDQL]DWLRQVH[SUHVVHGIDYRUDEOHRSLQLRQRQJHQGHU+RZHYHURUJDQL]DWLRQVVHHP
WRFRQVLGHUJHQGHU LVVXHVRQO\XSRQ UHTXHVW IURPGRQRUV0RUHRYHU WKHUH LVQRJHQGHUSROLF\
LQ WKHPDQGDWHRI SXEOLF VHUYLFHV LQ DJULFXOWXUDO UHVHDUFK HGXFDWLRQ7KHSDULW\ ODZSDVVHGE\
SDUOLDPHQWJUDQWLQJHTXDORSSRUWXQLWLHVLQSXEOLFLQVWLWXWLRQVLVQHYHUWKHOHVVDJUHDWRSSRUWXQLW\
IRUHQJDJLQJJHQGHULQRUJDQL]DWLRQV&RXSOHGZLWKWKLVLVWKHIDFWWKDWJLUOV¶HGXFDWLRQKDVEHHQ
ERRVWHGDQGPDQ\ZRPHQKDYHUHDFKHGDKLJKOHYHORIHGXFDWLRQLQYDULRXVILHOGV
,Q MRE DSSRLQWPHQWV DQG SURPRWLRQV SUHIHUHQFH LV JLYHQ WR IHPDOH DSSOLFDQWV LQ FDVH RI
HTXDOVNLOOVEHWZHHQDPDOHDQGDIHPDOH:KLOHWKLVSRVLWLYHGLVFULPLQDWLRQLVHVVHQWLDO LWKDV
EHHQYLHZHGE\VRPHDVDWKUHDWLQWKDWZRPHQPLJKWEHSXWLQSRVLWLRQVIRUZKLFKWKH\DUHQRW
FRPSHWHQW$QRWKHUWKUHDWLVWKHIHDURIPHGLRFULW\LQUHVHDUFKLQWKHRUJDQL]DWLRQV

.LQNHOD6DY\6XQGDDQG&HOHVWLQ%DKDQGL$OLPDVL
%XGJHW*HQGHUVHQVLWLYHEXGJHWLQJZDVQRWHGLQRIDJULFXOWXUDOUHVHDUFKRUJDQL]DWLRQV$
UHODWLYHO\ODUJHVKDUHRIWKHEXGJHW±ZDVDOORFDWHGWRZRPHQ¶VQHHGVLQWKHRUJDQL]DWLRQV
+RZHYHUWKHVHEXGJHWVDUHPDLQO\XVHGWRPHHWRQO\SUDFWLFDOQHHGVRIZRPHQ$QRWKHUZHDNQHVV
LVWKDWWKHEXGJHWVFRPHIURPGRQRUVVLQFHRUJDQL]DWLRQVGRQRWDOORFDWHDQ\IXQGVIURPWKHLUFRUH
EXGJHWVWRJHQGHULVVXHV6HYHQW\ILYHSHUFHQWRIWKHRUJDQL]DWLRQVVXUYH\HGGRQRWPDNHJHQGHU
VHQVLWLYHEXGJHWVDWDOO
6NLOOVDQGFDSDFLWLHV5HVHDUFKHUVVXUYH\HGH[SUHVVHGZLOOLQJQHVVWRWUDLQLQSDUWLFLSDWRU\UHVHDUFK
DQGJHQGHUDQDO\VLVPHWKRGRORJLHV7KHVXUYH\VKRZHGWKDWWKHUHLVOLPLWHGNQRZOHGJHRIJHQGHU
FRQFHSWV PHWKRGV DQG WRROV IRU JHQGHU DQDO\VLV /DFN RI VNLOOHG FDSDFLW\ WR WDNH WKH OHDG LQ
LQVWLWXWLRQDOL]LQJJHQGHUZLWKLQRUJDQL]DWLRQVZDVDSSDUHQW,QWHUPVRIWUDLQHUVDQGILQDQFHVWKHUH
DUHOLPLWHGRSSRUWXQLWLHVIRUFDSDFLW\EXLOGLQJLQJHQGHU2UJDQL]DWLRQVLQWKH'5&FDQKRZHYHU
WDNHDGYDQWDJHRIRUHPXODWHJHQGHUWUDLQLQJVWUXFWXUHVWKDWH[LVWHOVHZKHUHLQWKH(DVWHUQDQG
&HQWUDO$IULFDUHJLRQ7KHH[LVWLQJJHQGHUH[SHUWLVHLQWKH'5&DOWKRXJKOLPLWHGLVDOVRDJRRG
VWDUW
3URFHGXUHVDQGLQVWUXPHQWV,QMREDGYHUWLVHPHQWVZRPHQDUHJHQHUDOO\HQFRXUDJHGWRDSSO\DV
DZD\RILQFUHDVLQJWKHQXPEHURIIHPDOHVLQWKHRUJDQL]DWLRQV7KHFRQVWLWXWLRQDOSURYLVLRQIRU
ZRPHQ¶VUHSUHVHQWDWLRQLQSXEOLFLQVWLWXWLRQVDQGRUJDQL]DWLRQVSURYLGHVDJRRGRSSRUWXQLW\IRU
ZRPHQ+RZHYHUUXOHVJRYHUQLQJRUJDQL]DWLRQVKDYHQRWEHHQUHYLVHGWRWDNHJHQGHULVVXHVLQWR
FRQVLGHUDWLRQ
&XOWXUH $OWKRXJK WKHUH LV D IDYRUDEOH DWWLWXGH WRZDUG IHPDOH VWDII LQ DJULFXOWXUDO UHVHDUFK
RUJDQL]DWLRQV GHFLVLRQPDNLQJ SURFHVVHV GR QRW LQFOXGH JHQGHU FRQVLGHUDWLRQV LQ PRVW
RUJDQL]DWLRQV
+XPDQUHVRXUFHVPDQDJHPHQW DQG HTXDO RSSRUWXQLWLHV ,Q VSLWH RI WKH HTXDORSSRUWXQLW\ ODZ
WKHUH LV OLWWOH IHPDOH UHSUHVHQWDWLRQ LQKLJKUDQNLQJSRVLWLRQV7KLVGHPRQVWUDWHV DGLVFUHSDQF\
EHWZHHQWKHODZDQGUHDOLW\
5HVSRQVLELOLWLHV)RUW\VHYHQSHUFHQWRIUHVHDUFKRUJDQL]DWLRQVKDYHLQWHJUDWHGJHQGHULVVXHVDQG
KDYHDWKLQNWDQNUHODWHGWRJHQGHU7KHSUHVVXUHDQGLQLWLDWLYHWDNHQE\GRQRUVWRHQFRXUDJH
DJULFXOWXUDOUHVHDUFKRUJDQL]DWLRQVWRLQFOXGHJHQGHUDVSHFWVLQWKHLULQYHVWLJDWLRQVLVDQRSSRUWXQLW\
IRUWKHLQVWLWXWLRQDOL]DWLRQRIJHQGHU
$WWKHSURJUDPDQGSURMHFWOHYHO
3URMHFWLGHQWLILFDWLRQ'HYHORSPHQWDORUJDQL]DWLRQVDUHLQFUHDVLQJO\ZLOOLQJWRLQWHJUDWHJHQGHU
LVVXHVLQWKHLUSURMHFWV+RZHYHUWKLVLVPDLQO\GRQHDWWKHUHTXHVWRIGRQRUVZKLFKPHDQVWKDWWKH
SUDFWLFHLVQRWVXVWDLQDEOHEH\RQGWKHIXQGHGSURMHFW7KHPDMRUWKUHDWLQWKLVLVWKDWODFNRIIXQGV
PD\UHGXFHWKHZLOOLQJQHVVWRLQWHJUDWHJHQGHULQSURJUDPVDQGSURMHFWV
,QSUREOHPDQDO\VLVWKHFRQFHUQVRIWKHIHZZRPHQLQYROYHGDUHWDNHQLQWRDFFRXQW:RPHQ¶V
OLPLWHGPHDQVWRSURYLGHIRUWKHLUOLYHVLVDOVRFRQVLGHUHG7KHSUREOHPVPRVWFRPPRQO\GHDOWZLWK
UHODWHWRLQHTXDOLWLHVLQOLYLQJDQGPRQHWDU\FRQGLWLRQVDQGVNLOOVUHODWLQJWRWKHPHDQVRIZRUN
,QVSLWHRIWKLVSUREOHPVOLQNHGWRXQHTXDOUHODWLRQVKLSVEHWZHHQPHQDQGZRPHQDUHQRWWDNHQ
LQWRDFFRXQW/DFNRIDSSURSULDWHPHWKRGVDQGWRROVKDPSHUWKHDQDO\VLVDQGFRQWH[WXDOL]DWLRQRI

'HPRFUDWLF5HSXEOLFRI&RQJR
WKHSUREOHP,QVWDNHKROGHUDQDO\VLVGLUHFWEHQHILFLDULHVDUHXVXDOO\ LGHQWLILHG+RZHYHURWKHU
VWDNHKROGHUVDUHH[FOXGHGUHVXOWLQJIURPODFNRIDSSURSULDWHVWDNHKROGHUDQDO\VLVPHWKRGV
&RQFHSWLRQDQGIRUPXODWLRQ$WWKHSURMHFWIRUPXODWLRQVWDJHGLUHFWEHQHILFLDULHVDUHPHQDQG
ZRPHQ:RPHQ¶VSUDFWLFDOQHHGVWKDWDUHDGGUHVVHGLQFOXGHLQFUHDVHRILQFRPHUHGXFWLRQ
RIZRUNORDGDGRSWLRQRIQHZWHFKQRORJLHVLPSURYHPHQWRIOLYLQJFRQGLWLRQVKHDOWKDFFHVVWR
HGXFDWLRQDQGPLFURFUHGLWDQGLPSOHPHQWDWLRQRIDJULFXOWXUDOSURMHFWV
+RZHYHU WKH SURMHFW LQGLFDWRUV DUH OLPLWHG WR WKH QXPEHU RI PHQ DQG ZRPHQ ZKR DUH
EHQHILFLDULHVDQGQRWWRWKHSURJUHVVPDGHLQFRQQHFWLRQZLWKWKHLQHTXDOLWLHVEHWZHHQPHQDQG
ZRPHQ
3URMHFWDFWLYLWLHVUHTXLUHWKHSDUWLFLSDWLRQRIPHQDQGZRPHQWRJHWKHURUZRPHQDORQHDQG
WKH\UHODWHWRPDQDJHPHQWSDUWLFLSDWLRQVHQVLWL]DWLRQDFFHVVWRWKHIDFWRUV
RISURGXFWLRQLPSURYHPHQWRIOLYLQJFRQGLWLRQVSHUFHQWDJHVUHIHUWRDFWLYLWLHVZLWK
ZRPHQRQO\SDUWLFLSDWLRQ
,QVHWWLQJREMHFWLYHVLQRISURMHFWVERWKZRPHQDQGPHQSDUWLFLSDWHZKLOHZRPHQRQO\
SDUWLFLSDWLRQLV7KHILHOGVFRQFHUQHGFRYHUSURGXFWLYHDFWLYLWLHVVXFKDVDJULFXOWXUHLQFRPH
JHQHUDWLQJDFWLYLWLHVDQGHPSOR\PHQWDQGUHSURGXFWLYHDFWLYLWLHVVXFKDVKHDOWKIRRGDQGFKLOG
FDUH
([HFXWLRQ'XULQJLPSOHPHQWDWLRQ WKHUH LVSDUWQHUVKLSZLWKZRPHQ¶VRUJDQL]DWLRQVDQGPL[HG
RUJDQL]DWLRQV$OWKRXJKZRPHQ DQGPHQ SDUWLFLSDWH WKHUH DUHPRUHZRPHQ SDUWLFLSDQWV WKDQ
PHQ%HQHILFLDULHVSDUWLFLSDWHLQWKHDQQXDOSODQQLQJ:RPHQ¶VLQYROYHPHQWUHODWHVWRSK\VLFDO
SDUWLFLSDWLRQLQQXPEHUVDQGLWKDVOLWWOHHIIHFWRQWKHEHQHILWVUHVXOWLQJIURPSURMHFWVDQGIURP
WKHGHFLVLRQPDNLQJSURFHVVDWDOOOHYHOVKRXVHKROGVFRPPXQLWLHVHWF2SSRUWXQLWLHVWRFRXQWHU
WKLVSUREOHPH[LVWLQWKHZLOOLQJQHVVRIWKHJRYHUQPHQWWRSURPRWHZRPHQ¶VUHSUHVHQWDWLYHQHVV
LQSXEOLFLQVWLWXWLRQVDQGRUJDQL]DWLRQVDQGWKHSUHVHQFHRIPDQ\LQWHOOHFWXDOZRPHQWRGHDOZLWK
SURMHFWLPSOHPHQWDWLRQ
0RQLWRULQJ HYDOXDWLRQ DQG FRPPXQLFDWLRQ %HQHILFLDULHV DUH LQYROYHG LQ PRQLWRULQJ RI WKH
SURMHFWV+RZHYHUGDWDFROOHFWLRQLVOLPLWHGWRFRXQWLQJWKHSDUWLFLSDQWVERWKPHQDQGZRPHQ
DQGWKHUHLVHYLGHQFHRILJQRUDQFHRIJHQGHUUHODWHGPRQLWRULQJPHWKRGVDQGWRROV5HSRUWVDUH
QRWUHOHDVHGWR WKHJHQHUDOSXEOLFDV WKH\DUH LQWHQGHGIRUGRQRUVRQO\7KHORFDODQGUHJLRQDO
DJULFXOWXUDOJHQGHUH[SHUWVWUDLQHGWKURXJKWKHIRUPHU(&$3$3$$6$5(&$SURMHFWRIIHUWUDLQLQJ
SRVVLELOLWLHVLQPRQLWRULQJHYDOXDWLRQDQGFRPPXQLFDWLRQ
&RQFOXVLRQ
1RRUJDQL]DWLRQLVH[HPSWIURPJHQGHUFRQVLGHUDWLRQV7KLVLVWUXHIRUPLQLVWULHV1*2VSULYDWH
FRPSDQLHV DQG DOO RWKHUV (DFK RUJDQL]DWLRQ KDV LWV RZQ LQVWLWXWLRQDO FXOWXUH DQG YDOXHV ,WV
LGHQWLW\GHWHUPLQHVLWVPDQQHURILQWHJUDWLQJJHQGHUSHUVSHFWLYHV(DFKRUJDQL]DWLRQSXWVWRJHWKHU
LQGLYLGXDOVZRPHQDQGPHQZKRVXEVFULEHWRRURSSRVHWKHSULQFLSOHRIHTXDOLW\EHWZHHQPHQ
DQGZRPHQLQGHSHQGHQWO\RIWKHSROLF\RIWKHRUJDQL]DWLRQ
3XWWLQJ D JHQGHU SHUVSHFWLYH DV D SULRULW\ ZLWKLQ DQ RUJDQL]DWLRQ UHTXLUHV LQGLYLGXDO DQG
RUJDQL]DWLRQDOFKDQJH7KHVHUHTXLUHPHQWVGHILQHQRWRQO\WDVNVGHVFULEHGLQDFRQWUDFWEXWDOVR
WRDFHUWDLQH[WHQWEHKDYLRU

.LQNHOD6DY\6XQGDDQG&HOHVWLQ%DKDQGL$OLPDVL
*HQGHULQDJULFXOWXUDOUHVHDUFKRUJDQL]DWLRQVDQGGHYHORSPHQWSURMHFWVLVDQHZLVVXHLQWKH
'5&,WKDVEHHQLQWURGXFHGWKURXJKGRQRULQLWLDWLYHDQGVXSSRUWVLQFH
7KHJHQGHULVVXHLVQRW\HWIXOO\LQWHJUDWHGLQUHVHDUFKRUJDQL]DWLRQVHVSHFLDOO\LQDJULFXOWXUDO
UHVHDUFKDQGSXEOLFXWLOLW\RUJDQL]DWLRQV7KHODFNRIDQHGXFDWHGRUZHOOWUDLQHGJHQGHUUHVHDUFK
UHVRXUFHSHUVRQDQGOLPLWHGDOORFDWLRQRIILQDQFLDOUHVRXUFHVWRJHQGHULVVXHVZLWKLQDJULFXOWXUDO
UHVHDUFKRUJDQL]DWLRQVDUHWKHPDMRUFKDOOHQJHVWREHDGGUHVVHG
$WWKHSURMHFWDQGSURJUDPOHYHOVDQDO\VHVPDGHLQDFFRUGDQFHZLWKSURMHFWF\FOHLQFOXGHG
LGHQWLILFDWLRQFRQFHSWLRQ±IRUPXODWLRQLPSOHPHQWDWLRQDQGPRQLWRULQJDQGHYDOXDWLRQ3URMHFWV
DQGSURJUDPVKDYHEHHQLGHQWLILHGWKDWLQFOXGHJHQGHUDVSHFWVLQRUGHUWRWDNHDGYDQWDJHRIGRQRU
IXQGV2IWKHLQLWLDWHGSURMHFWVDQGSURJUDPVDUHLQDJULFXOWXUHLQLQFRPHJHQHUDWLRQ
DQG  LQ HPSOR\PHQWFUHDWLRQ 1R UHOHYDQW JHQGHU DQDO\VLV ZDV PDGH EHFDXVH RI ODFN RI
NQRZOHGJHUHODWHGWRJHQGHUPHWKRGVDQGWRROV2QO\WKHLGHQWLILFDWLRQRIEHQHILFLDULHVKDVEHHQ
GRQHZLWKDYLHZWRJHQGHULVVXHV
0RVWRISURMHFWVDQGSURJUDPVLQYROYHGERWKPHQDQGZRPHQDQGWKHUHPDLQLQJ
ZRPHQ RQO\ 3URMHFWV DQG SURJUDPV DLP DW ZRPHQ¶V SUDFWLFDO QHHGV UDWKHU WKDQ FRQVLGHULQJ
VWUDWHJLF QHHGV WR WUDQVIRUP VRPH VRFLDO FXOWXUDO DQG SXEOLF XWLOLW\ LQVWLWXWLRQV ZKLFK VWLOO
SHUSHWXDWHLQHTXDOLWLHVEHWZHHQPHQDQGZRPHQ
7KHVHOHFWLRQRILQGLFDWRUVZLWKLQDJULFXOWXUDOSURMHFWVDQGSURJUDPVUHODWHVRQO\WRWKHQXPEHU
RIZRPHQDQGPHQWKDWDUHEHQHILFLDULHV WKH\GRQRWPHDVXUHFKDQJHV LQZRPHQ¶VDQGPHQ¶V
UROHV
7KH LPSOHPHQWDWLRQ RI SURMHFWV DQG SURJUDPV ZDV GRQH LQ SDUWQHUVKLS ZLWK ZRPHQ¶V
RUJDQL]DWLRQVHYHQZKHUHERWKPHQDQGZRPHQDUHWKHPDLQDFWRUV
*HQGHUDQDO\VLVLQFDVVDYDSURGXFWLRQV\VWHPLQWKH'5&
%DFNJURXQG
&XOWLYDWHGLQDOPRVWDOOWURSLFDODUHDVFDVVDYD0DQLKRWHVFXOHQWDLVDVWDSOHIRRGIRUPLOOLRQVRI
KXPDQEHLQJVDQDQLPDOIHHGDQGDUDZPDWHULDOIRULQGXVWULHVSURGXFLQJIRRGRURWKHUVLWHPV
,QPDQ\WURSLFDOFRXQWULHVHVSHFLDOO\WKRVHFORVHWRKXPLG]RQHVFDVVDYDPDNHVDVLJQLILFDQW
FRQWULEXWLRQLQFDORULHVIRUPLOOLRQVRISHRSOH,WVWXEHURXVURRWVVXSSO\PRUHWKDQRIWKHWRWDO
FDORULHLQWDNHLQ'5&DQG0R]DPELTXHDQGLQ$QJROD)$2DQG),'$
&DVVDYDFRQVXPSWLRQLQWKH'5&LVWKHKLJKHVWLQWKHZRUOG7KHDYHUDJH&RQJROHVHSHUVRQ
FRQVXPHVNJRIIUHVKURRWVSHU\HDUWKDWLVNJRIFDVVDYDIORXU)$27KHFDVVDYD
OHDYHVRIWHQXVHGLQ&HQWUDO$IULFDUDQNILUVWDPRQJDOOOHDIYHJHWDEOHVFRQVXPHGLQWKH'5&DQG
HVSHFLDOO\LQ.LQVKDVDZKHUHDKRXVHKROGRIRUSHRSOHFRQVXPHVQHDUO\NJRIFDVVDYDOHDYHV
SHUZHHN.LQNHODDQG.KRQGH
$VUDZPDWHULDOFDVVDYDLVWKHIRXUWKPDLQVRXUFHRIVWDUFKDIWHUPDL]HZKHDWDQGSRWDWR
6WDUFKLVXVHGDVUDZPDWHULDOIRUDZKROHUDQJHRIIRRGDQGLQGXVWU\SURGXFWVLQFOXGLQJSDSHU
SDSHUERDUGWH[WLOHVSO\ZRRGJOXHDQGDOFRKRO

'HPRFUDWLF5HSXEOLFRI&RQJR
$VDOLYHOLKRRGFURSFDVVDYDHQVXUHVIRRGVHFXULW\IRUPLOOLRQVRIKXPDQEHLQJVERWKSURGXFHUV
DQGFRQVXPHUV,WDOVRFRQWULEXWHVWRWKHVRFLRHFRQRPLFGHYHORSPHQWRIUXUDODUHDVLQSURGXFLQJ
FRXQWULHV
&XOWLYDWLRQ RI FDVVDYD SURYLGHV HPSOR\PHQW DQG LQFRPH IRU IDUP ZRUNHUV SURGXFHUV
SURFHVVRUVGHDOHUVDQGVHUYLFHSURYLGHUV²LHIRUDOOWKHSHRSOHLQYROYHGLQWKHFDVVDYDSLSHOLQH
IURPUXUDOSURGXFHUVWRXUEDQFRQVXPHUV&DVVDYDSURYLGHVHPSOR\PHQWDWVHYHUDOOHYHOV$WWKH
SURGXFWLRQOHYHOFDVVDYDJHQHUDWHVHPSOR\PHQWIRUPRUHWKDQRIIDUPLQJKRXVHKROGVLQWKH
'5&)$2$FRPSDUDEOHDQDO\VLVZLWKRWKHUPDMRUIRRGFURSVLQWKH'5&VKRZHGWKDW
PRUHWKDQRISURGXFWLRQV\VWHPVDUHEDVHGRQFDVVDYDFRPSDUHGWRRQPDL]HRQ
ULFHDQGRQEHDQ1ZHNHHWDO
7KHFURSLVQRWRQO\IRUVXEVLVWHQFHDQGIRRGVHFXULW\EXWKDVDOVREHFRPHWKHPDLQVRXUFHRI
LQFRPHIRUIDUPLQJKRXVHKROGV)$21RIRRGFURSVXUSDVVHVFDVVDYDZLWKUHJDUGWRLQFRPH
JHQHUDWLRQLQ$IULFD1ZHNH&DVVDYDFXOWLYDWLRQJHQHUDWHVDQGRIWKHLQFRPHVRI
IDUPLQJKRXVHKROGVLQ%DV&RQJRDQG%DQGXQGXSURYLQFHVUHVSHFWLYHO\*RRVVHQVHWDO
7KHRWKHUPDMRUIRRGFURSVPDNHVPDOOHUFRQWULEXWLRQVWRWKHQHWLQFRPHRIIDUPLQJKRXVHKROGV
&DVVDYDDOVRJHQHUDWHVDKLJKSURSRUWLRQRIIDUPLQJIDPLO\LQFRPHLQRWKHUSURYLQFHV
6LQFH WKHUHKDVEHHQD VWURQJXSVXUJHRI$IULFDQFDVVDYDPRVDLFGLVHDVHZKLFKKDV
GHHSO\DIIHFWHGWKHSURGXFWLYLW\RIDOPRVWDOOIDUPLQJKRXVHKROGVLQ%DV&RQJR%DQGXQGXDQG
ERWK.DVDwSURYLQFHVDVZHOODVLQPRVWSDUWVRIWKHHTXDWRULDOUHJLRQRIWKH'5&,QUHVSRQVH
86$,' VXSSRUWHG D SURMHFW RI WKH ,QWHUQDWLRQDO ,QVWLWXWH RI7URSLFDO$JULFXOWXUH ,,7$ LQ WKH
FKRLFHDQGLQWURGXFWLRQRIPRVDLFUHVLVWDQWYDULHWLHVRIFDVVDYD7KDQNVWRWKLVSURMHFWUHVHDUFK
XQGHUWDNHQ RQ FDVVDYD SURGXFWLRQ OHG WR WKH GHYHORSPHQW PXOWLSOLFDWLRQ DQG GLVWULEXWLRQ RI
KHDOWK\LPSURYHGYDULHWLHVDQGWKHUHGXFWLRQRIORVVHVE\NHHSLQJLQFKHFNKDUPIXOLQVHFWVDQG
RWKHUSDWKRJHQLFGLVHDVHV
,QWKHLPSOHPHQWDWLRQRIWKLVSURMHFWPDQ\QDWLRQDOELODWHUDODQGPXOWLODWHUDOSDUWQHUVMRLQHGWKH
PXOWLSOLFDWLRQRIFDVVDYDFXWWLQJVGHYHORSHGE\,,7$ZLWKWKHFRRSHUDWLRQRIWKH1DWLRQDO,QVWLWXWH
IRU$JURQRPLF6WXG\DQG5HVHDUFK,1(5$DQGWKHWHFKQLFDOPDWHULDODQGILQDQFLDOVXSSRUWRI
LQWHUQDWLRQDORUJDQL]DWLRQVDQG LQVWLWXWLRQVVXFKDV)$2DQG WKH6RXWK(DVWHUQ&RQVRUWLXPIRU
,QWHUQDWLRQDO'HYHORSPHQW6(&,'
7RGD\DOPRVWDOOWKHSURYLQFHVRIWKH'5&KDYHPXOWLSOLFDWLRQILHOGVIRULPSURYHGYDULHWLHV
IRUKHOSLQJFDVVDYDSURGXFHUV
7KHUHVXOWVRIRXUUHVHDUFKZHUHPDGHSRVVLEOHWKURXJKMRLQWHIIRUWVRIWKH&DVVDYD1DWLRQDO
3URJUDP3521$0DQG,1(5$LQFRRSHUDWLRQZLWK,,7$)$26(&,'8QLYHUVLW\RI.LQVKDVD
1*2VDQGIDUPHURUJDQL]DWLRQVZLWKWKHILQDQFLDOVXSSRUWRI86$,'DQGWKH(XURSHDQ8QLRQ
7KH VWXG\ VKRZVSDUWQHUVKLSEHWZHHQDJULFXOWXUDO UHVHDUFKDQGGHYHORSPHQWRUJDQL]DWLRQV
GRQRUVDQGFDVVDYDSURGXFHUV
5HVHDUFKREMHFWLYHV
*HQHUDOREMHFWLYH
7KHJHQHUDOREMHFWLYHRIWKHVXUYH\ZDVWRLPSURYHWKHWHFKQLFDODQGVRFLRHFRQRPLFPDQDJHPHQW
RI WKHFDVVDYDSURGXFWLRQV\VWHPE\IDUPLQJKRXVHKROGV LQYROYHG LQ WKLVSURGXFWLRQV\VWHPLQ
%DWHNH.LQVKDVD5XUDO3ODWHDXE\XVLQJJHQGHUDQDO\VLV

.LQNHOD6DY\6XQGDDQG&HOHVWLQ%DKDQGL$OLPDVL
6SHFLILFREMHFWLYHV
% 7RLGHQWLI\DQGKLJKOLJKWWKHGLYLVLRQRIODERUFKDUDFWHULVWLFVEHWZHHQPHQDQGZRPHQLQ
KRXVHKROGSURGXFWLRQDFWLYLWLHV
% 7RLGHQWLI\PHQ¶VDQGZRPHQ¶VGDLO\URXWLQHV
% 7RLGHQWLI\ZKREHWZHHQPHQDQGZRPHQJDLQVDFFHVVWRDQGLVLQFRQWURORIWKHUHVRXUFHV
UHODWLQJWRSURGXFWLRQDFWLYLWLHV
% 7RLGHQWLI\ZKREHWZHHQPHQDQGZRPHQWDNHVWKHSURILWVJHQHUDWHGE\WKHVDOHRIFDVVDYD
SURGXFWVDQGE\SURGXFWV
0HWKRGRORJ\
'DWDFROOHFWLRQ
'DWDZHUHFROOHFWHG WKURXJKDVXUYH\XVLQJDTXHVWLRQQDLUH IRU IDUPLQJKRXVHKROGVDQGVHPL
GLUHFW LQWHUYLHZVZLWK IRFXV JURXSV RIPHPEHUV RI IDUPHU RUJDQL]DWLRQV DQG JURXSV .LQNHOD
±
4XHVWLRQQDLUHGHVLJQ
7KHTXHVWLRQQDLUHZDVGUDIWHG LQ OLQHZLWK WKHJHQHUDODQGVSHFLILFREMHFWLYHVRI WKHVXUYH\ ,W
IRFXVHGRQWKHIROORZLQJSRLQWV
 &XOWLYDWHGFURSV
 &DVVDYDYDULHWLHVXVHG
 $WWULEXWHVRIFDVVDYDYDULHWLHVSUHIHUUHGE\XVHUV
 &DVVDYDIDUPLQJV\VWHPLQXVH
 3URGXFWLRQV\VWHPDFWLYLWLHV
 'DLO\VFKHGXOH
 3URGXFHUV¶RSLQLRQDERXWWKHSURGXFWLRQV\VWHPLQXVH
 $FFHVVWRDQGFRQWURORISURGXFWLRQUHVRXUFHV
 $FFHVVWRDQGFRQWURORIJHQHUDWHGSURILWV
6DPSOLQJ
7KHFKRLFHRIVLWHVZDVEDVHGRQFULWHULDUHODWHGWRWKHSUHVHQFHRI)DUPHU)LHOG6FKRROV))6V
DQGQHZYDULHWLHVRIFDVVDYD
%DVHGRQWKH)$2HVWDEOLVKHGGDWDEDVHDVDPSOHRIKRXVHKROGVLHZDVVHOHFWHG
IURPWKHKRXVHKROGVVXSHUYLVHGLQWKHFDVVDYDSURGXFWLRQV\VWHPRIWKH3ODWHDXGH%DWHNH
5XUDO3URYLQFHRI.LQVKDVD
0HWKRGRORJLFDOSULQFLSOHIRUSDUWLFLSDWRU\UHVHDUFK
7KHPDLQREMHFWLYHVRIWKHVHLQYHVWLJDWLRQVFRQVLVWHGRI

'HPRFUDWLF5HSXEOLFRI&RQJR
 &ROOHFWLQJLQIRUPDWLRQRQKRZWKHLQYHVWLJDWHGFRPPXQLW\PHPEHUVSHUFHLYHWKHFXUUHQW
FDVVDYDSURGXFWLRQV\VWHP
 %ULQJLQJWRJHWKHUWKHRSLQLRQVIURPWKHJURXSVDQGTXHVWLRQQDLUHV
4XDOLWDWLYHPHWKRGVZHUHXVHGWREHWWHUDVVHVVWKHLPSDFWRIWKHSURMHFWRQWKHZHOOEHLQJRI
EHQHILFLDULHV7KHVHDSSURDFKHVKDYH WKHDGYDQWDJHRIEHLQJSDUWLFLSDWRU\ IOH[LEOHDQGHDV\ WR
DQDO\]H
7KHJDWKHULQJRILQIRUPDWLRQWKURXJKWKLVDSSURDFKIROORZHGWKHIROORZLQJVWHSV
 *HWWLQJLQWRXFKZLWKWKHOHDGHURUNH\SHUVRQRIWKHDUHDFKLHIRIYLOODJHRUWRZQSDVWRU
WHDFKHURUHOVHYLOODJHLQQRYDWRUV
 6HQVLWL]LQJSDUWLFLSDQWVIRUWKHPHHWLQJVIRFXVJURXS
 &RQGXFWLQJLQWHUYLHZV
 6XPPDUL]LQJDQGDQDO\]LQJWKHLQIRUPDWLRQFROOHFWHG
3URFHVVLQJRIGDWDFROOHFWHGWKURXJKWKHTXHVWLRQQDLUH
7KHIROORZLQJVRIWZDUHSURJUDPVZHUHXVHG(3,'$7$6366DQG([FHO7KHGDWD
HQWU\IRUPZDVFUHDWHGLQ(3,'$7$
&DSWXUHG GDWDZHUH WUDQVIHUUHG WR6366 LQ RUGHU WR SHUIRUP DPRQJRWKHU WKLQJV WKH
IODWEHGDQGFURVVVRUWLQJWKDWZLOOKHOSWRGUDZWDEOHVRIDEVROXWHDQGUHODWLYHIUHTXHQF\
&KDOOHQJHV
7KLVVXUYH\ZDVQRWGRQHZLWKRXWGLIILFXOWLHV:HIDFHGDQXPEHURISUREOHPVLQFOXGLQJ
% 7KHXVHRIVHYHUDOODQJXDJHV(QJOLVKIRUWKHSURMHFWUHVHDUFK)UHQFKDQG/LQJDODLQWKH
ILHOG7KLVFDXVHGPLVXQGHUVWDQGLQJRIVRPHFRQFHSWVEHWZHHQWKHLQYHVWLJDWRUVDQGWKH
LQWHUYLHZHHV
% 7KHXQDYDLODELOLW\RIWKHLQYHVWLJDWHGSHRSOHGXULQJWKHGD\H[WHQGHGWKHGXUDWLRQRIWKH
UHVHDUFK
% 7KHGLVWDQFHEHWZHHQUHVLGHQFHVRILQYHVWLJDWHGSHRSOHDQGWKHDFFRPPRGDWLRQVLWHRIWKH
LQYHVWLJDWRUV
)LQGLQJV
'LYLVLRQRIODERULQWKHFDVVDYDSURGXFWLRQV\VWHP
2YHUDOOVLWXDWLRQ&DVVDYDLVWKHPDLQFURSRIWKHIDUPLQJSURGXFWLRQV\VWHPLQ3ODWHDXGH%DWHNH
IRURIIDUPLQJKRXVHKROGV7KHGLYLVLRQRIODERUEHWZHHQPHPEHUVRIIDUPLQJKRXVHKROG
PHQDQGZRPHQLQWKLVFDVVDYDSURGXFWLRQV\VWHPKDVEHHQHVWDEOLVKHG0HQDQGZRPHQPDNH
GHFLVLRQVWRJHWKHURQWKHFDVVDYDYDULHWLHVWREHFXOWLYDWHGE\WKHKRXVHKROG
:LWKQHZLPSURYHGYDULHWLHVRIFDVVDYDWKHDFWLYHSDUWLFLSDWLRQRIERWKPHQDQGZRPHQLQ
WKHSURGXFWLRQV\VWHPKDVEHHQSDUWLFXODUO\SRVLWLYHZLWKRISDUWLFLSDQWVEHLQJPHQDQG
ZRPHQ

.LQNHOD6DY\6XQGDDQG&HOHVWLQ%DKDQGL$OLPDVL
:RPHQDUHLQFUHDVLQJO\WDNLQJPRVWRIWKHUHVSRQVLELOLW\IRUWKHKRXVHKROG¶VUHSURGXFWLYHDQG
SURGXFWLYHWDVNV0HQ¶VLQWHUYHQWLRQVLQWKHFDVVDYDSURGXFWLRQV\VWHPDUHVSRUDGLFDQGLUUHJXODU
ZKLOHWKHZRPHQ¶VDUHSHUPDQHQWDQGUHJXODU:RPHQDUHRYHUZRUNHGLQWKHFDVVDYDSURGXFWLRQ
V\VWHP7KHFKRLFHRIFDVVDYDSURGXFWLRQV\VWHPLVPDLQO\GHFLGHGE\PHQ8QHTXDOGLYLVLRQRI
ODERULQWKHFDVVDYDSURGXFWLRQV\VWHPZDVPHQWLRQHGE\DWOHDVWE\KRXVHKROGVVXUYH\HG
7KHJXLGDQFHRIWKH))6HQFRXUDJHVLQYROYHPHQWRIPHQZRPHQDQG\RXQJDGXOWFKLOGUHQ
ERWKVRQVDQGGDXJKWHUVRIIDUPLQJKRXVHKROGV%RWKZRPHQDQGPHQSURGXFHUVDUHLQYROYHGLQ
FKRRVLQJFDVVDYDQHZYDULHWLHVDQGSODQWLQJWHFKQLTXHV
$PDMRUWKUHDWKDVEHHQWKHUHMHFWLRQRILQQRYDWLRQEHFDXVHRIDGGLWLRQDOWDVNVWREHSHUIRUPHG
RQO\ E\ ZRPHQ FDVVDYD PLFURFXWWLQJV DQG SK\WRVDQLWDWLRQ DFWLYLWLHV 7KH KHDY\ ZRUNORDG
HVSHFLDOO\RIZRPHQKDVDOVROHDGWRORVVRILQWHUHVWLQWKHFDVVDYDSURMHFW
3UHVHDVRQDFWLYLWLHV$OOKRXVHKROGPHPEHUVDUHLQYROYHGLQWKHVRLOSUHSDUDWLRQDQGWDVNVUHODWHG
WRWKHSUHSDUDWLRQRIFDVVDYDFXWWLQJV7KHGHFLVLRQRQWKHJURXQGLVLQPDLQO\PDGHE\PHQ
RIFDVHV7KHLQFUHDVHGZRUNORDGUHVXOWLQJIURPWKHQHZLPSURYHGFDVVDYDYDULHWLHVIDOOVPRVWO\
RQWKHZRPHQ7KHUHDUHPRUHZRPHQWKDQPHQFKRRVLQJDQGSUHSDULQJFDVVDYD
FXWWLQJV
:RPHQ¶VKHDY\ZRUNORDGSUHVHQWVD WKUHDW WR IRRG LQVHFXULW\ HVSHFLDOO\ LQZRPHQKHDGHG
KRXVHKROGV
)DUPLQJDFWLYLWLHV$OOPHPEHUVRIIDUPLQJKRXVHKROGVFDUU\RXWWKHSODQWLQJRIFDVVDYDFXWWLQJV
&DVVDYDILHOGZRUNVLQFOXGLQJULGJLQJZHHGLQJDQGSK\WRVDQLWDWLRQDUHFDUULHGRXWE\PHQDQG
ZRPHQ+RZHYHU WKHUH LV DQ XQEDODQFHG GLYLVLRQ RI ODERU UHODWHG WR IDUPLQJZRUNV EHFDXVH
ZRPHQDQG\RXQJPHQDUHPRUHLQYROYHGWKDQPHQDQG\RXQJZRPHQLQSODQWLQJFDVVDYDFXWWLQJV
3K\WRVDQLWDWLRQDFWLYLWLHVUHTXLUHGE\WKHQHZLPSURYHGFDVVDYDYDULHWLHVLQQRYDWLRQDUHFDUULHG
RXWH[FOXVLYHO\E\ZRPHQ
5HFRXUVH WRPHFKDQLFDO WRROVPD\EHDQRSWLRQ WR WKHDUGXRXVIDUPLQJDFWLYLWLHV UHODWHG WR
FDVVDYD7KHUHLVDOVRWKHSRVVLELOLW\RIUHFRXUVHWRSURGXFHUVDVVRFLDWLRQVWRQWLQHVIRUKHOSZLWK
ODERULRXVDFWLYLWLHV
+DUYHVWDQGSRVWKDUYHVWDFWLYLWLHV6RPHFDVVDYDKDUYHVWDQGSRVWKDUYHVWDFWLYLWLHVDUHFDUULHG
RXWE\DOOPHPEHUVRIIDUPLQJKRXVHKROGV
:RPHQDQG\RXQJPHQDUHWKHPDLQDFWRUVLQWKHKDUYHVWRIFDVVDYDFRPSDUHGWRPHQDQG
\RXQJZRPHQ
:RPHQWUDQVSRUWFDVVDYDSURGXFWVRQWKHLUKHDGVDV WKHVHSURGXFWVDUHYHU\KHDY\:KHUH
DYDLODEOH\RNHVRIR[HQFDQEHXVHGIRUWUDQVSRUWDWLRQRIFDVVDYDSURGXFWV7KHH[LVWHQFHLQWKH
VLWH3ODWHDXGH%DWHNHRIDQDQLPDOWUDLQLQJFHQWHUIRUKDXODJHVHHPVWREHDQRSWLRQIRUDQLPDO
WUDQVSRUWDWLRQIRUFDVVDYDSURGXFWV
'DLO\ VFKHGXOH RI PHQ DQG ZRPHQ:RPHQ PHQ DQG \RXQJ DGXOWV ERWK PHQ DQG ZRPHQ
VSHQGSDUWRIWKHLUGDLO\WLPHLQSURGXFWLYHDQGUHSURGXFWLYHDFWLYLWLHVLQPDUNHWLQJDQGIRUWKH
FRPPXQLW\7KHZRUNORDGRIPHQ¶VDQGZRPHQ¶VGDLO\VFKHGXOHVDUHXQHTXDO7KHZRPHQ¶VGDLO\
ZRUNORDGLVKHDYLHUZRUNLQJKRXUVSHUGD\WKDQPHQ¶VKRXUV:RPHQSHUIRUPSURGXFWLYH

'HPRFUDWLF5HSXEOLFRI&RQJR
UHSURGXFWLYHDQGSURFHVVLQJDFWLYLWLHVDVZHOODVWKHVDOHRIFDVVDYDSURGXFWV0HQRQWKHRWKHU
KDQGSHUIRUPYHU\IHZUHSURGXFWLYHDQGSURGXFWLYHFDVVDYDDFWLYLWLHV
7KHRYHUORDGRIZRPHQ¶VGDLO\VFKHGXOHGRHVQRWDOORZWKHPWRJHWLQYROYHGLQVRFLRFXOWXUDO
WUDLQLQJOHLVXUHWDNLQJSDUWLQDVVRFLDWLRQVHWFDQGFRPPXQLW\DFWLYLWLHVXQOLNHPHQ:RPHQ
VXIIHUWKHHIIHFWVRIPRVWGHFLVLRQVUHODWHGWRVRFLRFXOWXUDODQGFRPPXQLW\DFWLYLWLHVEHLQJWDNHQE\
PHQ:RPHQ¶VRSLQLRQVDUHQRWWDNHQLQWRDFFRXQWLQWKHFRPPXQLW\GHFLVLRQPDNLQJSURFHVV
:RPHQ DUH FRPSOHWHO\ GHSHQGHQW RQ RU XQGHU WKH GRPLQDWLRQ RU FRQWURO RI PHQ 7KHUH
DUHGLIILFXOWLHVIRUZRPHQWRDGRSWDJULFXOWXUDOLQQRYDWLRQEHFDXVHWKH\DUHQRWLQYROYHGLQWKH
SURFHVVFRQVHTXHQWO\WKH\GLVSOD\DORZUDWHRIDJULFXOWXUDOLQQRYDWLRQDGRSWLRQ
,QWURGXFWLRQ RI SURMHFWV WKDW UHOLHYHZRPHQ¶V ORDG LQ UHSURGXFWLYH DFWLYLWLHV ZDWHU VXSSO\
V\VWHP UXUDO HOHFWULFLW\ FDQKHOS UHOLHYH WKHLUKHDY\ZRUNORDG HVSHFLDOO\ LQGRPHVWLF FKRUHV
,QWURGXFWLRQRIVRFLRFXOWXUDODQGFRPPXQLW\SURMHFWVIRUZRPHQZRPHQ¶VDVVRFLDWLRQVZRPHQ¶V
1*2VZRPHQ¶VPLFURILQDQFHHWFDOVRKHOSWKHPLQLPSURYLQJWKHLUILQDQFLDOVWDWXV
$PDMRUSUREOHPLVWKDWZRPHQDUHXQDEOHWRDFFRPSOLVKVRPHUHSURGXFWLYHDQGSURGXFWLYH
DFWLYLWLHVEHFDXVHWKH\DUHVRPXFKEXVLHU WKDQPHQ7KHKHDY\ZRUNORDGIRUZRPHQLVDOVRD
WKUHDWWRWKHLUKHDOWK,WLVDWKUHDWWRFDVVDYDSURGXFWLYLW\DQGFDQOHDGWRWKHIDLOXUHRIWKHFDVVDYD
SURGXFWLRQV\VWHP
$FFHVVWRDQGPDQDJHPHQWRIUHVRXUFHVLQWKHFDVVDYDSURGXFWLRQV\VWHPLQ3ODWHDXGH%DWHNH
.LQVKDVD
/DQG/DQGLVXVHGWRYDULRXVH[WHQWVDWWKHVDPHWLPHE\ZRPHQPHQ\RXQJ
PHQDQG\RXQJZRPHQ7KHPDQDJHPHQWRIWKHODQGDVDQHVVHQWLDOUHVRXUFHRI
WKHFDVVDYDSURGXFWLRQV\VWHPDQGIDOOVDOPRVWH[FOXVLYHO\WRPHQRIFDVHV&RQGLWLRQVRI
DFFHVVWRODQGDUHWKHVDPHIRUPHQDQGZRPHQ/DQGLVQRWDFRQVWUDLQWLQWKHVLWH7KHIDFWWKDW
ZRPHQKDYHDFFHVVWRODQGEXWQRWWKHFRQWURORYHULWVXVHPDNHVWKHPORVHPRWLYDWLRQWRLQYHVWLQ
LW7KH\ODFNLQWHUHVWLQIDUPLQJDFWLYLWLHVEHFDXVHRIODFNRIODQGRZQHUVKLS
&DVVDYDFXWWLQJV$OOKRXVHKROGPHPEHUVKDYHDFFHVVWRFDVVDYDFXWWLQJVEXWPHQDQGZRPHQ
KDYHFRQWURORYHUWKHFXWWLQJVRIFDVVDYDYDULHWLHV:RPHQKDYHPRUHDFFHVVWRFXWWLQJVRIORFDO
FDVVDYDYDULHWLHVRIFDVHVWKDQPHQ7KHFXWWLQJVRILPSURYHGYDULHWLHVRIFDVVDYD
DUHPRUHXQGHUWKHFRQWURORIPHQWKDQRIZRPHQ
)DUPLQJHTXLSPHQW7KHIDUPLQJHTXLSPHQWLVDFFHVVLEOHWRERWKZRPHQDQGPHQ7KHXVHRI
IDUPLQJHTXLSPHQWLQWKHFDVVDYDSURGXFWLRQV\VWHPLVDOPRVWH[FOXVLYHO\E\PHQ
:RUNIRUFHSD\PHQW$FFHVVWRSDLGZRUNIRUFHLQWKHFDVVDYDSURGXFWLRQV\VWHPLVPRUHDSULYLOHJH
RI PHQ  WKDQ RI ZRPHQ  7KH GHFLVLRQ IRU KLULQJ WKH SDLG ODERU IRU FDVVDYD
SURGXFWLRQIDOOVZLWKLQWKHMXULVGLFWLRQRIPHQLQPRVWFDVHV
3HVWLFLGHVDQGIHUWLOL]HUV7KHXVHDQGFRQWURORISHVWLFLGHVDQGIHUWLOL]HUVOLHVPRVWO\ZLWKPHQ
)DUPPHFKDQL]DWLRQ)DUPPHFKDQL]DWLRQ LVXVHGE\ERWKPHQDQGZRPHQ7KH
DFFHVVWRIDUPPHFKDQL]DWLRQLVVKDUHGE\ERWKPHQDQGZRPHQEXWWKHFRQWURORIPHFKDQL]DWLRQ
DFWLYLWLHVIDOOVH[FOXVLYHO\WRPHQ

.LQNHOD6DY\6XQGDDQG&HOHVWLQ%DKDQGL$OLPDVL
7UDLQLQJ 7UDLQLQJ RQ FDVVDYD SURGXFWLRQ LQYROYHV PRUH ZRPHQ  RI FDVHV WKURXJK WKH
)DUPHU)LHOG6FKRROV0RVWPHQDUHQRWLQWHUHVWHGLQDWWHQGLQJ))61LQHW\VL[SHUFHQWRIZRPHQ
SDUWLFLSDWHLQ))6WUDLQLQJZLWKWKHSHUPLVVLRQRIWKHLUKXVEDQGV
6XSHUYLVLRQ0HQ KDYH PRUH DFFHVV  RI FDVHV WR EHFRPH OHDGHUV RI 1*2V DQG IDUPHU
RUJDQL]DWLRQV3URMHFWV IRUVHWWLQJXSZRPHQ¶V1*2VDQGRUJDQL]DWLRQVVKRXOGEHHQFRXUDJHG
:RPHQOHDGHUVVKRXOGEHLGHQWLILHGDQGHQFRXUDJHGWRWDNHXSOHDGHUVKLSLQDJULFXOWXUDO1*2V
DQGIDUPLQJRUJDQL]DWLRQV
3URILWVJHQHUDWHGLQWKHFDVVDYDSURGXFWLRQV\VWHP
6DOHRIFDVVDYDSURGXFWV7KHSURGXFWLRQV\VWHPVXSSOLHVFDVVDYDEDVHGSURGXFWVRQWKHPDUNHWV
IRUKRXVHKROGIRRGVHFXULW\DQGLQFRPHJHQHUDWLRQ3URGXFWVLQFOXGHIUHVKWXEHURXVURRWVGULHG
FDVVDYD FRVVHWWHVNLPSXND IHUPHQWHGFDVVDYD IHUPHQWHG IORXU FDVVDYD OHDYHVFKLNZDQJXH
ERLOHGIHUPHQWHGFDVVDYDDQGQRQIHUPHQWHGIORXU
:RPHQDUHLQFKDUJHRIVHOOLQJDQ\RUDOOFDVVDYDSURGXFWVDQGE\SURGXFWV²XSWRRI
FDVVDYDWXEHURXVURRWVDOHVRIFDVVDYDFRVVHWWHVRINLPSXNDRIIHUPHQWHGIORXU
RIFKLNZDQJXHDQGRIQRQIHUPHQWHGIORXU7KHZHDNSUHVHUYDWLRQDQGVWRUDJHIDFLOLWLHV
UHODWHGWRFDVVDYDSURGXFWVDQGE\SURGXFWVLVDSUREOHP
7KHSUR[LPLW\RIWKHFLW\RI.LQVKDVDZLWKURXJKO\PLOOLRQLQKDELWDQWVDVDKXJHFDVVDYD
SURGXFWVDQGE\SURGXFWVFRQVXPHUFHQWUHLVDQRSSRUWXQLW\IRUWKHVDOHRIFDVVDYDSURGXFWV7KHUH
LV DOVR UHJXODU WUDQVSRUWDWLRQ WR.LQVKDVD %HLQJ WKH ODUJHVW FLW\ LQ WKH'5& FRQVXPSWLRQ RI
FDVVDYDSURGXFWVDQGE\SURGXFWVLVKLJKLQ.LQVKDVD
&ROOHFWLRQ RI WKH LQFRPH JHQHUDWHG E\ WKH VDOH RI FDVVDYD SURGXFWV DQG E\SURGXFWV:RPHQ
FROOHFWDKLJKSURSRUWLRQRIWKHLQFRPHJHQHUDWHGE\DOOFDVVDYDSURGXFWVDQGE\SURGXFWVXSWR
IRUFDVVDYDFRVVHWWHVIRUNLPSXNDIRUIHUPHQWHGIORXUIRUFDVVDYDOHDYHV
DQGIRUQRQIHUPHQWHGIORXU7KLVLQFRPHLVXVHGIRUKRXVHKROGQHHGVVXFKDVSXUFKDVHRI
RWKHUIRRGVDQGQRQIRRGLWHPVKHDOWKFDUHFKLOGUHQ¶VHGXFDWLRQDQGFORWKHV+RZHYHUZRPHQ
VRPHWLPHVORVHWKHLULQFRPHWRWKLHYHV7KHIWRIFDVVDYDSURGXFWVDQGE\SURGXFWVPD\DOVRRFFXU
LQWKHILHOGYLOODJHRUPDUNHWGHQ\LQJZRPHQWKHLUPXFKQHHGHGLQFRPH
&RQWURO RI LQFRPHJHQHUDWHGE\ WKH VDOH RI FDVVDYDSURGXFWV DQGE\SURGXFWV7KHFRQWURO RI
LQFRPHJHQHUDWHGIURPWKHVDOHRIFDVVDYDSURGXFWVDQGE\SURGXFWVIDOOVPRVWO\WRPHQXSWR
IRUWXEHUVIRUFDVVDYDFRVVHWWHVIRUNLPSXNDDQGIRUFDVVDYDOHDYHV7KHVH
SHUFHQWDJHVFOHDUO\LQGLFDWHWKDWPHQJHWFRQWURORYHUEHQHILWVJHQHUDWHGE\WKHVDOHRIFDVVDYD
SURGXFWVDQGE\SURGXFWVHYHQWKRXJKZRPHQDUHDWWKHFRUHRIWKHSURGXFWLRQSURFHVVLQJDQG
WUDGLQJ
0HQ¶VFRQWURORYHUWKHEHQHILWVJHQHUDWHGE\FDVVDYDSURGXFWVDQGE\SURGXFWVGLVFRXUDJHV
ZRPHQIURPFRQWLQXHGLQYROYHPHQWLQWKHFDVVDYDLPSURYHGYDULHWLHVSURMHFWV
0HQ VRPHWLPHV FRPPLW WKH LQFRPH WR H[SHQGLWXUHV WKDW DUH QRW EHQHILFLDO WR WKH HQWLUH
KRXVHKROGVXFKDVGULQNLQJJLUOIULHQGUHODWLRQVKLSDQGJHWWLQJPDUULHGWRDQRWKHUZRPDQ

'HPRFUDWLF5HSXEOLFRI&RQJR
&RQFOXVLRQ
&DVVDYD LV D EDVLF DQG H[FHOOHQW FURS IRU KRPH FRQVXPSWLRQ JXDUDQWHHLQJ IRRG VHFXULW\ DQG
JHQHUDWLQJLQFRPHVLQRUGHUWRDOOHYLDWHSRYHUW\LQIDUPLQJKRXVHKROGV
7KHJHQHUDOREMHFWLYHRIWKLVVXUYH\ZDVWRGHWHUPLQHKRZIDUPLQJKRXVHKROGVFRXOGLPSURYH
WKHSHUIRUPDQFHRIWKHFXUUHQWFDVVDYDSURGXFWLRQV\VWHPLQWHUPVRIWHFKQLFDOPDQDJHPHQWDQG
VRFLRHFRQRPLFDO DVSHFWV LQ RUGHU WR LPSURYH WKHLU ZHOOEHLQJ WKURXJK WKH µJHQGHU DQDO\VLV¶
DSSURDFK
)URPWKHLQIRUPDWLRQFROOHFWHGLWDSSHDUVWKDWWDVNVDQGUHVSRQVLELOLWLHVDUHVKDUHGRXWEHWZHHQ
PHQDQGZRPHQZLWKLQWKHKRXVHKROGVLQYROYHGLQWKHFDVVDYDSURGXFWLRQV\VWHP+RZHYHUZRPHQ
DUHRYHUORDGHGFRPSDUHGWRPHQLQUHSURGXFWLYHDQGSURGXFWLRQDFWLYLWLHVWKHGDLO\VFKHGXOHVRI
PHQDQGZRPHQFOHDUO\VKRZZRPHQ¶VGDLO\RYHUORDG²KRXUVFRPSDUHGWRPHQ¶VKRXUV
7KHDFWLYLWLHVFDUULHGRXWLQFDVVDYDSURGXFWLRQEHIRUHDQGDIWHUWKHDGYHQWRIQHZYDULHWLHVRI
FDVVDYDUHPDLQHGDOPRVWWKHVDPHH[FHSWIRUPLFURFXWWLQJDQGSK\WRVDQLWDWLRQXVKHUHGLQZLWKWKH
QHZYDULHWLHVRIFDVVDYD7KLVH[WUDZRUNLVPDLQO\ERUQHE\ZRPHQ
0HQ¶VUHVSRQVLELOLWLHVSURYHGWREHPRUHVL]HDEOHLQFRPPXQLW\DFWLYLWLHV+RZHYHUZLWKQHZ
YDULHWLHVIDUPLQJRUJDQL]DWLRQVHQFRXUDJHGWKURXJK)DUPHU)LHOG6FKRROVEHJLQWRSOD\DNH\
UROHLQFRPPXQLW\DFWLYLWLHV
7KHUHVRXUFHVUHTXLUHGLQWKHFDVVDYDSURGXFWLRQV\VWHPUHPDLQHGWKHVDPHEHIRUHDQGDIWHU
WKHLQWURGXFWLRQRIQHZYDULHWLHV0RVWRIWKHVHUHVRXUFHVDUHDFFHVVLEOHWRHYHU\ERG\H[FHSWIRU
IHUWLOL]HUVSHVWLFLGHVDQGDQLPDOWUDFWLRQWKDWDUHUHVHUYHGIRUPHQDQGLQPDQ\FDVHVWR\RXQJ
PHQ
7KHSURILWVIURPWKHSURGXFWLRQV\VWHPZKHWKHUILQDQFLDOPDWHULDORUDFTXLVLWLRQRINQRZKRZ
DUHHTXDOO\DFFHVVLEOHWRPHQDQGZRPHQ+RZHYHUGHFLVLRQPDNLQJRQWKHXVHDQGDOORFDWLRQRI
WKHVHSURILWVLVH[FOXVLYHO\UHVHUYHGIRUPHQ
7KLVVXUYH\KDVVKRZQWKDWWKHFXUUHQWFDVVDYDSURGXFWLRQV\VWHPKDVDQXPEHURIRSSRUWXQLWLHV
WUDLQLQJVXSHUYLVLRQSHDVDQWRUJDQL]DWLRQVDQGJURXSV)DUPHU)LHOG6FKRROHWFWRLPSURYHLWV
SHUIRUPDQFH+RZHYHUWKHUHDUHPDQ\JUHDWFKDOOHQJHVZKLFKLIQRWPLWLJDWHGZLOOEORFNWKH
EORRPLQJRIWKHFDVVDYDSURGXFWLRQV\VWHP7KHVHLQFOXGH
% 7KHRYHUORDGRIZRPHQLQUHSURGXFWLRQDFWLYLWLHV
% 7KHZRPHQEHLQJ DOPRVW DEVHQW IURPDQG WKHPHQEHLQJRPQLSRWHQW LQ WKH FRQWURO RI
UHVRXUFHVDQGSURILWVJHQHUDWHGIURPWKHFDVVDYDSURGXFWLRQV\VWHP
,PSURYHPHQW RI WKH SHUIRUPDQFH RI WKH FDVVDYD SURGXFWLRQ V\VWHP LQ WKH 3ODWHDXZLOO EH
SRVVLEOHRQFHWKHDERYHPHQWLRQHGFKDOOHQJHVDUHDGGUHVVHGRUDWOHDVWPLWLJDWHG7KLVLVWKHSULFH
UHTXLUHGWRSD\IRUVXVWDLQDEOHGHYHORSPHQWRIWKHFDVVDYDSURGXFWLRQV\VWHPUHODWHGWRJHQGHU
LVVXHV
5HFRPPHQGDWLRQV
$VWKHLQWURGXFWLRQRIQHZYDULHWLHVFDXVHGDQLQFUHDVHRIZRPHQ¶VZRUNORDGDOOLQWHUHVWJURXSV
RIWKHFDVVDYDSURGXFWLRQV\VWHPVKRXOGEHFKDOOHQJHG7KXVWKHUHVHDUFKWHDPUHFRPPHQGVWKH
LQWHJUDWLRQRIWKLVGDWDLQWKHGHVLJQLQJRIDQ\QHZGHYHORSPHQWSURMHFW

.LQNHOD6DY\6XQGDDQG&HOHVWLQ%DKDQGL$OLPDVL
7KHDSSUHFLDEOH LQYROYHPHQWRI\RXQJDGXOWV LQ WKHFDVVDYDSURGXFWLRQ V\VWHPZLGHQV WKH
WDUJHWJURXSVIRUWUDLQLQJSRSXODUL]DWLRQDQGVXSHUYLVLRQRIWKLVFDWHJRU\RISHRSOH
7KH UHVHDUFK WHDP UHFRPPHQGV WR SDUWLHV LQYROYHG LQ GHYHORSPHQW LQ UXUDO DQG IDUPLQJ
DUHDVWRVHQVLWL]HFRPPXQLWLHVSHDVDQWRUJDQL]DWLRQVDQGJURXSVDVZHOODVKRXVHKROGVRQJRRG
JRYHUQDQFHLQFOXGLQJZRPHQ¶VLQYROYHPHQWQRWRQO\IRUDFFHVVWRUHVRXUFHVDQGSURILWVRIWKH
DFWLYLWLHVEXWDOVRDQGHVSHFLDOO\IRUWKHFRQWURORIVXFKZKLFKDORQHFDQJXDUDQWHHVXVWDLQDEOH
SURJUHVV
*LYHQ WKHZRPHQ¶V RYHUORDG LQ GRPHVWLF DFWLYLWLHV WKH UHVHDUFK WHDP UHFRPPHQGV RQ WKH
RQHKDQGWKDWSDUWLHV LQYROYHGLQGHYHORSPHQW LQUXUDODQGIDUPLQJDUHDVVKRXOGVHQVLWL]HPHQ
WRLQYROYHWKHPVHOYHVLQWKHVHDFWLYLWLHVDQGRQWKHRWKHUKDQGWKDWGHYHORSPHQWSURMHFWVVKRXOG
LQYHVWLQVRPHDFWLYLWLHVHJZDWHUFRQYH\DQFHSRZHUVXSSO\LQUXUDODUHDVWRUHGXFHWKHKRXUV
LQYROYHGLQSHUIRUPLQJVRPHGDLO\WDVNV
*LYHQWKDWFOHDQFXWWLQJVRIQHZYDULHWLHVRIFDVVDYDZHUHDYDLODEOHRQO\WRVRPHLQWHUYLHZHG
KRXVHKROGVWKHUHVHDUFKWHDPUHFRPPHQGVZLGHGLVVHPLQDWLRQRIWKHVHLPSURYHGFDVVDYDYDULHWLHV
ZKLFKDUHVRXJKWDIWHUE\PDQ\IDUPHUV
5HIHUHQFHV
&DUR'$/DPEHUW9*HQGHULQ0RQLWRULQJDQG(YDOXDWLRQ$7RROIRU'HYHORSLQJ3URMHFW
0	(3ODQ,&,02'.DWKPDQGX1HSDO
&('3$&HQWHUIRU'HYHORSPHQWDQG3RSXODWLRQ$FWLYLWLHV*HQUHHWGpYHORSSHPHQW6pULH
GHPDQXHOVGHIRUPDWLRQ&('3$9ROXPH,,,&('3$:DVKLQJWRQ'&
''& 'LUHFWLRQ GX 'HYHORSSHPHQW HW GH OD &RRSHUDWLRQ 'HSDUWHPHQW )HGHUDO GHV $IIDLUHV
(WUDQJHUHV 6XLVVH  )LFKHV SUDWLTXHV SRXU O¶LQWpJUDWLRQ GH JHQUH ''& %HUQH
6ZLW]HUODQG
)$2  3ROLWLTXH VWUDWpJLH GH SURGXFWLRQ HW SHUVSHFWLYHV G¶H[SRUWDWLRQ GX PDQLRF KRUV
G¶$IULTXHFDVGX%pQLQGX&DPHURXQGHOD5pSXEOLTXH'pPRFUDWLTXHGX&RQJRGX*KDQD
HWGX1LJHULD%XUHDX5pJLRQDOGHOD)$2SRXUO¶$IULTXH$FFUD
)$2$QDO\VHVRFLRpFRQRPLTXHVHORQOHJHQUH*XLGHWHFKQLTXH*HVWLRQGXF\FOHGHSURMHW
)$25RPH
)$26RFLRHFRQRPLFDQGJHQGHUVHQVLWLYHLQGLFDWRUVLQWKHPDQDJHPHQWRIQDWXUDOUHVRXUFHV
)$25RPH
)$2DQG),'$/¶pFRQRPLHGXPDQLRFGDQV OHPRQGH IDLWV WHQGDQFHVHWSHUVSHFWLYHV
)$25RPH
*RRVVHQV ) 0LQWHQ % 7ROOHQV (  1RXUULU .LQVKDVD O¶DSSURYLVLRQQHPHQW ORFDO G¶XQH
PpWURSROHDIULFDLQH/¶+DUPDWWDQ3DULV
.LQNHOD66±7HFKQLTXHVGH&ROOHFWH7UDLWHPHQWHW$QDO\VHGHV'RQQpHV8QLYHUVLWpGH
.LQVKDVD)DFXOWpGHV6FLHQFHV$JURQRPLTXHV'pSDUWHPHQWG¶(FRQRPLHDJULFROH'HX[LqPH
*UDGH(FRQRPLHDJULFROH
.LQNHOD 66 .KRQGH 0  &RQVXOWDWLRQ GH OD ($551(7 VXU OD FRPPHUFLDOLVDWLRQ HW
FRQVRPPDWLRQGHVIHXLOOHVGHPDQLRFj.LQVKDVD3XEOLVKHGSULYDWHO\
/HY\&/DWRLOHGHO¶LQVWLWXWLRQQDOLVDWLRQXQRXWLOSRXUOHGLDJQRVWLFGHJHQUH,Q*HQUH
HQ$FWLRQ0LQLVWqUHGHV$IIDLUHV(WUDQJqUHVDYHFODFROODERUDWLRQGH&($1&HQWUHG¶(WXGH
G¶$IULTXH1RLUH%RUGHDX)UDQFH

'HPRFUDWLF5HSXEOLFRI&RQJR
1DWLRQV 8QLHV 'LYLVLRQ SRXU OD SURPRWLRQ GHV IHPPHV  %XGJpWLVDWLRQ HW SODQLILFDWLRQ
QDWLRQDOHVVHQVLEOHVDXJHQUH81:DVKLQJWRQ'&
1ZHNH),&DVVDYD$FDVKFURSLQ$IULFD&ROODERUDWLYHVWXG\LQ$IULFD&26&$:RUNLQJ
3DSHU1R,QWHUQDWLRQDO,QVWLWXWHRI7URSLFDO$JULFXOWXUH,,7$,EDGDQ
1ZHNH ), /XWHWH'L[RQ$*28JZX%2$MRER2.DORPER1%XNDND% &DVVDYD
SURGXFWLRQDQGSURFHVVLQJLQWKH'HPRFUDWLF5HSXEOLFRI&RQJR&ROODERUDWLYH6WXG\LQ$IULFD
&26&$:RUNLQJ3DSHU1R,,7$,EDGDQ

7RZDUGVJHQGHUPDLQVWUHDPLQJLQDQDJULFXOWXUDOUHVHDUFKV\VWHP
2UJDQL]DWLRQDODVVHVVPHQWRIJHQGHUDVSHFWVLQ(WKLRSLDQ,QVWLWXWHRI$JULFXOWXUDO
5HVHDUFK(,$5
<HVKL&KLFKHDQG$JDMLH7HVID\H
,QWURGXFWLRQ
%DFNJURXQG
,Q WKH KLVWRULFDO GHYHORSPHQW RI DJULFXOWXUDO UHVHDUFK LQ (WKLRSLD WKH SURFHVV RI WHFKQRORJ\
JHQHUDWLRQ KDV EHHQ WUDQVIRUPHG IURP DQ DFDGHPLF LQWHUHVW DQG WKHRUHWLFDO FRQFHUQ WR D
SDUWLFLSDWRU\SUREOHPIRFXVHGDQGSROLF\RULHQWHGDFWLYLW\'LIIHUHQWDSSURDFKHVKDYHEHHQXVHG
WRPDNHDJULFXOWXUDOUHVHDUFKHIIHFWLYHDQGHIILFLHQW7KHVHKDYHLQFOXGHGSDFNDJHWHVWLQJIDUPLQJ
V\VWHPVDSSURDFKDQGSDUWLFLSDWRU\UXUDODSSUDLVDO
(DFK SURFHVV KDV SOD\HG D VLJQLILFDQW UROH LQ VKDUSHQLQJ WKH UHVHDUFK IRFXV WRZDUG EHLQJ
SUREOHPRULHQWHGDQGGHPDQGGULYHQ)URPWKHYDULRXVDSSURDFKHVZHKDYHOHDUQHGWKDWIDUPHUV
DGRSWLPSURYHGWHFKQRORJLHVVWHSE\VWHSGHSHQGLQJRQWKHLURZQSULRULWLHVEDVHGRQWKHLUVRFLDO
FXOWXUDODQGHFRQRPLFFLUFXPVWDQFHVDQGWKDWWKHORFDOSUREOHPVDQGQHHGVRIIDUPHUVYDU\IURP
ORFDWLRQ WR ORFDWLRQ EHFDXVH RI GLIIHUHQW ORFDO FLUFXPVWDQFHV )DUPVXUYH\ UHVXOWV KDYH KHOSHG
UHVHDUFKHUV WRXQGHUVWDQG WKHFRPSOH[LW\RI WKH V\VWHP WR UHVSHFW IDUPHUV¶NQRZOHGJH DQG WR
GHILQHUHVHDUFKWRSLFVDFFRUGLQJO\+RZHYHUWKHUHZDVOLWWOHURRPWRFRQVLGHUJHQGHUDVSHFWVLQ
WKHUHVHDUFKSURFHVVSDUWLFXODUO\LQWKHUHVHDUFKSODQQLQJSURFHVV
*HQGHULVDQLPSRUWDQWIDFWRUWKDWLVJOREDOO\UHFRJQL]HGDQGZLGHO\XVHGDVDGHYHORSPHQW
FRPSRQHQWWRFRQWULEXWHWRLQFUHDVHGUHVHDUFKHIILFLHQF\7KHWHFKQRORJ\DGRSWLRQDQGXWLOL]DWLRQ
SURFHVV FDQ EH EHWWHU IDFLOLWDWHGZKHQJHQGHU IDFWRUV DUH LQFRUSRUDWHG LQ WKH UHVHDUFK SURFHVV
SDUWLFXODUO\LQWKHQHHGVDVVHVVPHQWSUREOHPLGHQWLILFDWLRQSODQQLQJLPSOHPHQWDWLRQHYDOXDWLRQ
DQGGLVVHPLQDWLRQSURFHVVHV6HYHUDOVWXGLHVLQGLFDWHWKDWWKHUROHRIZRPHQLQDJULFXOWXUHKDVEHHQ
RYHUORRNHGDQGWKDWWKLVKDVFRQWULEXWHGWRWKHGHOD\LQWKHDGRSWLRQRIDJULFXOWXUDOWHFKQRORJLHV
<HVKL0DQ\JOREDOHIIRUWVFRQVLGHUJHQGHUDVDQLPSRUWDQWFRPSRQHQWRIGHYHORSPHQW
LQWHUYHQWLRQ,QRUGHU WRIDFLOLWDWH WKHFRQVLGHUDWLRQRIJHQGHU LQ WKHUHVHDUFKV\VWHPV LWKDV WR
EHLQWHUQDOL]HGLQWKHV\VWHPDQGWKHRUJDQL]DWLRQ¶VVWDIIQHHGWRDSSO\LWLQWKHLUGDLO\DFWLYLWLHV
7KLVFRXOGDOVREHDFKLHYHGE\VWUHQJWKHQLQJJHQGHUUHVSRQVLYHUHVHDUFKLQVXFKDZD\WKDWLWFDQ
DGHTXDWHO\DGGUHVVHVWKHLQWHUHVWVRIDOOZKRDUHUHVSRQVLEOHIRUPDLQWDLQLQJOLYHOLKRRGVWKURXJK
IDUPLQJLHERWKZRPHQDQGPHQIDUPHUV
7RZDUGVWKHHQGRIWKHILUVWJHQGHUVHQVLWL]DWLRQZRUNVKRSZDVODXQFKHGLQWKHIRUPHU
(WKLRSLDQ$JULFXOWXUDO5HVHDUFK2UJDQL]DWLRQ($52QRZWKH(WKLRSLDQ,QVWLWXWHRI$JULFXOWXUDO
5HVHDUFK(,$5DVSDUWRIDVWUDWHJ\WRLQVWLWXWLRQDOL]HJHQGHUSODQQLQJLQDJULFXOWXUDOWHFKQRORJ\
JHQHUDWLRQDQGWUDQVIHUSURFHVVHV7KH LGHDZDV WRFUHDWHJHQGHUDZDUHQHVVDPRQJDJULFXOWXUDO
UHVHDUFKHUV DQGGHYHORS D VWUDWHJ\ WR LQWHJUDWH JHQGHUDQDO\VLV DVSHFWV LQ DJULFXOWXUDO UHVHDUFK
DFWLYLWLHV7R WKLVHIIHFW(,$5KDVHVWDEOLVKHGD*HQGHU)RFDO8QLW LQ WKH5HVHDUFK([WHQVLRQ
)DUPHU/LQNDJHV'HSDUWPHQWDWLWVKHDGTXDUWHUV+RZHYHUJHQGHUDQDO\VLVLVQRWVXIILFLHQWO\XVHG
LQWKHRUJDQL]DWLRQIRUDGGUHVVLQJVSHFLILFSUREOHPV2QWKHRWKHUKDQGOLWWOHRUQRHYLGHQFHLV
DYDLODEOHIRULGHQWLI\LQJFRQVWUDLQWVWKDWKLQGHUWKHHIIHFWLYHLPSOHPHQWDWLRQRIWKHPDLQVWUHDPLQJ
DFWLYLWLHV

(WKLRSLD
,Q  WKH $VVRFLDWLRQ IRU 6WUHQJWKHQLQJ$JULFXOWXUDO 5HVHDUFK LQ (DVWHUQ DQG &HQWUDO
$IULFD$6$5(&$DQGWKH&*,$56\VWHPZLGH3URJUDPRQ3DUWLFLSDWRU\5HVHDUFKDQG*HQGHU
$QDO\VLVIRU7HFKQRORJ\'HYHORSPHQWDQG,QVWLWXWLRQDO,QQRYDWLRQ35*$3URJUDPLQLWLDWHGD
SURMHFWHQWLWOHGµ%XLOGLQJ&DSDFLW\LQ*HQGHU$QDO\VLVDQG*HQGHU0DLQVWUHDPLQJLQWKH1DWLRQDO
$JULFXOWXUDO5HVHDUFK6\VWHPV1$56RI$6$5(&$¶7KLVSURYLGHGDJRRGRSSRUWXQLW\WROHDUQ
KRZ WR FRQGXFW DQRUJDQL]DWLRQDO DVVHVVPHQW DQGXQGHUVWDQG WKH FXUUHQW VWDWXVRI LQVWLWXWLRQDO
RSHUDWLRQLQWHUPVRIJHQGHUPDLQVWUHDPLQJ7KXVDSURMHFWZDVGHYHORSHGWRXQGHUVWDQGH[LVWLQJ
JHQGHUPDLQVWUHDPLQJHIIRUWVLWVFKDOOHQJHVDQGSURVSHFWVDQGWRGHWHUPLQHSRVVLEOHRSWLRQVIRU
LPSURYHPHQW,QWKLVSURMHFWDJHQGHUDQDO\VLVFDVHVWXG\ZDVDOVRFRQGXFWHGZLWKWKHREMHFWLYHRI
JHQHUDWLQJJHQGHUGLVDJJUHJDWHGLQIRUPDWLRQRQRQHRIWKHFURS±OLYHVWRFNPL[HGIDUPLQJV\VWHPV
RIWKHFRXQWU\:LWKWKHNQRZOHGJHDQGH[SHULHQFHJDLQHGIURPWKLVSURMHFWDQDFWLRQSODQZDV
GHYHORSHG IRUZLGHUDQG IXUWKHUH[HFXWLRQRIFDVH VWXGLHVDWYDULRXV UHVHDUFKFHQWHUVRI(,$5
UHSUHVHQWLQJ GLIIHUHQW DJURHFRORJLHV DQG VRFLDO FRQWH[WV (,$5KDV DOORFDWHG DGGLWLRQDO IXQGV
IURPLWV$JULFXOWXUDO5HVHDUFKDQG7UDLQLQJ3URMHFW $573 WRFRQGXFWFDVHVWXGLHV LQYDULRXV
SDUWVRIWKHFRXQWU\+RZHYHUWKLVUHSRUWGHDOVRQO\ZLWKWKHILQGLQJVRIVWXGLHVFRQGXFWHGGXULQJ
±XVLQJ$6$5(&$±35*$3URJUDPSURMHFWIXQGV7KHUHSRUWKDV WZRSDUWV WKHILUVW
SDUWSUHVHQWVWKHRUJDQL]DWLRQDODVVHVVPHQWDQGWKHVHFRQGSDUWSUHVHQWVDVXPPDU\RIWKHILQGLQJV
RI WKH FDVH VWXG\XVLQJJHQGHUDQDO\VLVPHWKRGV IRU D VHOHFWHGGLVWULFWZLWKPL[HG VPDOOVFDOH
IDUPLQJ
3DUWRQH2UJDQL]DWLRQDODVVHVVPHQWRIJHQGHUPDLQVWUHDPLQJLQ(,$5
2EMHFWLYHV
7KHREMHFWLYHVRIWKHVWXG\ZHUH
 7R DVVHVV WKH WHFKQLFDO EHKDYLRUDO DQG FXOWXUDO GLPHQVLRQV RI (,$5 LQPDLQVWUHDPLQJ
JHQGHU
 7RLGHQWLI\WKHSUREOHPVWKDWKDPSHUHGWKHLPSOHPHQWDWLRQRIJHQGHUUHVSRQVLYHUHVHDUFK
LQWKHRUJDQL]DWLRQ
 7RVXJJHVWDSSURSULDWHLQWHUYHQWLRQRSWLRQVWRRYHUFRPHWKHFRQVWUDLQWVDQGIDFLOLWDWHWKH
SURFHVVRILQVWLWXWLRQDOL]LQJJHQGHU
0HWKRGRORJ\
)UDPHZRUNRIWKHVWXG\
7KUHHPDMRUDUHDVRILQWHUHVWZHUHHYDOXDWHGIRUJHQGHUVHQVLWLYLW\
% 7HFKQLFDOGLPHQVLRQRUJDQL]DWLRQDOSROLFLHVDQGDFWLRQV WDVNVDQGUHVSRQVLELOLWLHVDQG
SURIHVVLRQDOH[SHUWLVHKXPDQUHVRXUFHV
% %HKDYLRUDOGLPHQVLRQRUJDQL]DWLRQDOLQLWLDWLYHVIRUFRQVLGHULQJJHQGHULVVXHVLQGHYHORSLQJ
LQWHUQDOSROLF\DQGRWKHUGHFLVLRQPDNLQJDFWLYLWLHV
% &XOWXUDOGLPHQVLRQORJRRIWKHRUJDQL]DWLRQDQGRWKHUFROODERUDWLYHDQGLQIOXHQWLDOSDUWQHUV
LQUHODWLRQWRJHQGHU

<HVKL&KLFKHDQG$JDMLH7HVID\H
$FKHFNOLVWZDVGHYHORSHGWRYHULI\WKHPDMRUDUHDVRIFRQFHUQDQGWRPDLQWDLQWKHIORZRI
LGHDVLQXQGHUVWDQGLQJDYDLODEOHRSSRUWXQLWLHVFRQVWUDLQWVDQGIDFWRUVWKDWDIIHFWLQVWLWXWLRQDOL]LQJ
JHQGHU LQ WKH UHVHDUFKSURFHVV WR EH XVHG IRU LGHQWLI\LQJSUDFWLFDO SULRULWLHV IRU DFWLRQ5DSLG
DVVHVVPHQWZDVGRQHXVLQJSDUWLFLSDWRU\ WHFKQLTXHV0RVWRI WKH LQGLYLGXDOVZHUH LQWHUYLHZHG
IDFHWRIDFHZKLOHILYHUHVHDUFKHUVUHVSRQGHGE\PDLO
:LWKLQWKLVIUDPHZRUNLQIRUPDWLRQZDVFDSWXUHGWKURXJKWKHIROORZLQJPHWKRGV
% 5HYLHZRIVHFRQGDU\GDWDIURPYDULRXVVRXUFHVLQFOXGLQJUHVHDUFKVWUDWHJ\GRFXPHQWVRI
YDULRXVUHVHDUFKDUHDVRIWKHLQVWLWXWH
% 2QHWRRQHLQWHUYLHZVZLWKUHVHDUFKVWDIIXVLQJVHPLVWUXFWXUHGFKHFNOLVWV
% )RFXVJURXSGLVFXVVLRQVXVLQJFKHFNOLVWVZLWKJURXSVRIUHVHDUFKVWDII
% 2EVHUYDWLRQVRIWKHUHVHDUFKUHYLHZSURFHGXUH
% 2EVHUYDWLRQRIDWWLWXGHVDQGUHDFWLRQRIVWDIIWRZDUGJHQGHULVVXHV
6HOHFWLRQRIVWXG\VLWHV
7KHVWXG\VLWHVZHUHVHOHFWHGRQWKHEDVLVRIWKHIROORZLQJLQGLFDWRUV
 5HSUHVHQWDWLYHQHVVRIWKHUHVHDUFKFHQWHUVLQWHUPVRIORFDWLRQDQGUHSUHVHQWDWLRQRIVHQLRU
VWDII
 $YDLODELOLW\RIUHVRXUFHVWLPHPRQH\DQGKXPDQUHVRXUFHVWRFRQGXFWWKHVWXG\
 $FFHVVLELOLW\RIWKHFHQWHUV
$FFRUGLQJO\ WKH KHDGTXDUWHUV +4 RI(,$5+ROHWWD5HVHDUFK&HQWHU +5&'HEUH=HLW
5HVHDUFK&HQWHU'5&0HONDVVD5HVHDUFK&HQWHU05&DQG.XOXPVD5HVHDUFK&HQWHU.5&
ZHUHVHOHFWHGIRUWKHVWXG\
(,$5+4LV ORFDWHG LQ$GGLV$EDED WKHFDSLWDOFLW\ZKLOH+5& WKHFHQWHU IRUKLJKODQG
FURSVDQGOLYHVWRFNUHVHDUFKLVORFDWHGNPZHVWRI$GGLV$EDEDRQWKHKLJKZD\IURP$GGLV
WR1HNHPWH'5& LVNQRZQ IRUZKHDW DQGSRXOWU\ UHVHDUFKDQG LV ORFDWHGNPVRXWKHDVWRI
$GGLV$EDEDRQWKHKLJKZD\IURP$GGLVWR+DUDU05&WKHFHQWHUIRUORZODQGDQGKRUWLFXOWXUDO
FURSVUHVHDUFKDQG.5&NQRZQIRUEDUOH\DQGZKHDWUHVHDUFKDUHORFDWHGDWDQGNP
UHVSHFWLYHO\VRXWKHDVWRI$GGLV$EDEDRQWKHZD\IURP$GGLVWR$VVHOD
7DUJHWJURXSV
7KHVWXG\IRFXVHGRQWKHIROORZLQJVWDIIDVPDMRUWDUJHWJURXSVEHFDXVHRIWKHLUSRVLWLRQ
% 'LUHFWRUJHQHUDO
% 'HSXW\GLUHFWRUJHQHUDO
% 6HFWRUGLUHFWRUV
% &HQWHUPDQDJHUV
% 'HSDUWPHQWGLYLVLRQKHDGV
% 3URJUDPSURMHFWOHDGHUV

(WKLRSLD
% 6HQLRUUHVHDUFKHUV
7KHVHWDUJHWJURXSVZHUHVHOHFWHGWRLQYHVWLJDWHWKHVWDWXVRIJHQGHUIURPWKHSRLQWRIYLHZRI
UHVHDUFKPDQDJHUVDQGWHFKQLFDOVWDII5HVHDUFKPDQDJHUVZHUHFRQVLGHUHGWRDVVHVVWKHH[LVWHQFHRI
DIDYRUDEOHHQYLURQPHQWIRUJHQGHUPDLQVWUHDPLQJ7HFKQLFDOVWDIIZHUHFRQVLGHUHGWRLQYHVWLJDWH
WKHLUFRQFHSWXDOXQGHUVWDQGLQJRIJHQGHUDQGWKHLUH[SHULHQFHVLQWKHDSSOLFDWLRQRIJHQGHULQWKHLU
UHVHDUFK SURFHVVHV0RUHRYHU FRQVLGHUDWLRQ RI WHFKQLFDO VWDII KHOSHG WR LGHQWLI\ DQG SULRULWL]H
SUREOHPVLQWKHDSSOLFDWLRQRIJHQGHULQWKHUHVHDUFKV\VWHPV
6DPSOLQJ
7KHWDUJHWSRSXODWLRQRIWKHVWXG\ZDVUHVHDUFKVWDIIRI(,$5DLPHGVSHFLILFDOO\DWWKRVHZKR
ZHUH GLUHFWO\ UHODWHG WR WHFKQRORJ\ JHQHUDWLRQ LQ WHUPV RI GHYHORSLQJ UHVHDUFK SURSRVDOV DQG
VHWWLQJUHVHDUFKDJHQGDFRQGXFWLQJVXUYH\VLGHQWLI\LQJH[LVWLQJSUDFWLFHVDQGUHVHDUFKSULRULWLHV
FRQGXFWLQJRQIDUPH[SHULPHQWVSURYLGLQJIDUPHUWUDLQLQJHWF6HQLRUUHVHDUFKHUVIURPGLIIHUHQW
GLVFLSOLQHVZHUH UDQGRPO\ VHOHFWHG DQG LQWHUYLHZHG LQGLYLGXDOO\ DQG LQ JURXSV IURP GLIIHUHQW
UHVHDUFKFHQWHUV
'DWDV\QWKHVLVDQGUHSRUWZULWLQJ
7KHUHTXLUHGGDWDZHUHFROOHFWHGLQWZRPDLQVWDJHV7KHILUVWVWDJHZDVVHFRQGDU\GDWDFROOHFWLRQ
IURP UHOHYDQW VRXUFHV H[KDXVWLYH OLWHUDWXUH VHDUFK ZDV FRQGXFWHG IURP SXEOLVKHG PDWHULDOV
XQSXEOLVKHG VRXUFHV DQG ZHEVLWHV 7KLV VWDJH KHOSHG WR JDLQ D JHQHUDO XQGHUVWDQGLQJ RI WKH
FRQWULEXWLRQRIJHQGHULQDJULFXOWXUDOUHVHDUFKWKHFRQFHSWRIRUJDQL]DWLRQGHILQLWLRQVWUXFWXUHDQG
RSHUDWLRQVDQGWKHLVVXHRIPDLQVWUHDPLQJJHQGHUDQGRWKHUDVSHFWV,QWKHVHFRQGVWDJHSULPDU\
LQIRUPDWLRQZDVFROOHFWHGIURPWKHWDUJHWJURXSV7KHDSSURDFKHVXVHGWRFROOHFWGDWDZHUHJURXS
GLVFXVVLRQVDQGNH\LQIRUPDQWDQGLQGLYLGXDOLQWHUYLHZV$FKHFNOLVWZDVXVHGDVDWRROWRFROOHFW
WKHUHTXLUHGLQIRUPDWLRQ7KHGDWDFROOHFWHGDUHVXPPDUL]HGLQWKHIROORZLQJVHFWLRQV
/LPLWDWLRQVRIWKHVWXG\
$OWKRXJKWKHQXPEHURIZRPHQUHVHDUFKHUVLQWKHRUJDQL]DWLRQLVIHZQRWDOORIWKHPZHUHFDSWXUHG
LQWKLVVWXG\DQGVWDNHKROGHUVRXWVLGHWKHUHVHDUFKFHQWHUVHJ0LQLVWU\RI$JULFXOWXUHDQG5XUDO
'HYHORSPHQWZHUHQRWFRQVXOWHG
0DMRUILQGLQJV
7HFKQLFDOGLPHQVLRQ
3ROLFLHVDQGDFWLRQ9DULRXVUHIHUHQFHVLQGLFDWHWKDWWKH*RYHUQPHQWRI(WKLRSLDQVKRZVVWURQJ
FRPPLWPHQW WR VXSSRUW DQG VWUHQJWKHQ JHQGHUUHODWHG DFWLYLWLHV DW WKH QDWLRQDO OHYHO 3XEOLF
PLQLVWULHVLQVWLWXWLRQVDQGRUJDQL]DWLRQVDUHHQFRXUDJHGWRKDYHZRPHQ¶VDIIDLUVRIILFHVDQGWR
LQFUHDVHWKHUHSUHVHQWDWLRQRIZRPHQLQGLIIHUHQWIRUXPV7KLVLQGLFDWHVWKDWWKHJRYHUQPHQWLV
JLYLQJVSHFLDOIRFXVWRZRPHQ¶VFRQWULEXWLRQVLQVRFLDOHFRQRPLFFXOWXUDODQGSROLWLFDODIIDLUV
%RJDOHFK6RPHRIWKHLQGLFDWRUVRIWKLVDUH
% (WKLRSLD KDV DFFHSWHG WKH JOREDO DQG $IULFDQ UHJLRQDO SODWIRUPV IRU DFWLRQV IRU WKH
GHYHORSPHQWRIZRPHQ

<HVKL&KLFKHDQG$JDMLH7HVID\H
% 7KHQDWLRQDOFRQVWLWXWLRQDOORZVHTXDO ULJKWV IRUZRPHQDQGPHQ LQDOODUHDVRIVRFLDO
SROLWLFDODQGHFRQRPLFGHYHORSPHQW
% (WKLRSLDKDVGHYHORSHGDQDWLRQDOSROLF\IRU(WKLRSLDQZRPHQ
% (WKLRSLD KDV HVWDEOLVKHG D:RPHQ¶V$IIDLUV 2IILFH LQ WKH 3ULPH0LQLVWHU¶V 2IILFH DQG
UHFHQWO\HVWDEOLVKHGD0LQLVWU\RI:RPHQ¶V$IIDLUV
6SHFLDO IRFXV LV DOVRJLYHQ WRDPHQG VRPHSDUWV LQ WKHFRQVWLWXWLRQRI WKHFRXQWU\ WKDW DUH
DVVXPHGWREHJHQGHUEOLQG(WKLRSLDQ:RPHQ/D\HUV$VVRFLDWLRQSHUVRQDOFRPPXQLFDWLRQ
2UJDQL]DWLRQDOSROLF\RI(,$57KHJHQGHU IDFWRU LV LQFRUSRUDWHG LQ WKH VWUDWHJ\RI WKH(,$5
ZKLFKVWDWHVDV³)RFXVRQJHQGHUUHVSRQVLYHUHVHDUFKLVRQHRIWKHSULQFLSOHVDQGYDOXHVRIWKH
RUJDQL]DWLRQ´ ($52  (,$5  7KH VDPH SULQFLSOH KDV DOVR EHHQ LQFRUSRUDWHG LQ
UHVHDUFK VWUDWHJLHV DW VHFWRU DQG FHQWHU OHYHOV(,$5KDV DOVR HVWDEOLVKHG D*HQGHU)RFDO8QLW
*)8ZLWKLQWKH5HVHDUFK([WHQVLRQ)DUPHU/LQNDJHV'HSDUWPHQW
(YHQ WKRXJK WKHJHQGHU IDFWRU LVPHQWLRQHGDWGLIIHUHQW OHYHOV LQ WKHVWUDWHJ\RI(,$5DQG
WKH*)8LVHVWDEOLVKHGWKHLPSOHPHQWDWLRQRIJHQGHUUHVSRQVLYHUHVHDUFKPRYHVDWDVORZSDFH
(,$5LVPDNLQJDQHIIRUWWRVWUHQJWKHQWKH*)8E\UHVWUXFWXULQJLQVXFKDZD\WKDWWKH8QLWZLOOEH
HVWDEOLVKHGZLWKLWVRZQEXGJHWDQGPDQGDWH0RUHRYHUWKHUHLVDQHIIRUWWRVWUHQJWKHQWKHXQLWE\
UHFUXLWLQJDGGLWLRQDOVWDIIDQGIXOO\HTXLSSLQJWKHRIILFHIDFLOLWLHV7KLVLQGLFDWHVWKHFRPPLWPHQW
RI(,$5WRIRFXVRQLPSOHPHQWLQJJHQGHUUHVSRQVLYHUHVHDUFKDFWLYLWLHV
7DVNV DQG UHVSRQVLELOLWLHV RI WKH *HQGHU )RFDO 8QLW 7KH ILUVW QDWLRQDO JHQGHUVHQVLWL]DWLRQ
ZRUNVKRSZDVKHOG LQ2FWREHU7KHDLPZDV WR ODXQFKD IRXQGDWLRQ IRU WKH LQWURGXFWLRQ
RIJHQGHUFRQFHUQVLQWRWKHDJULFXOWXUDOUHVHDUFKV\VWHPWKURXJKPDLQVWUHDPLQJJHQGHULQWRWKH
RSHUDWLRQDO V\VWHPDQGPDNLQJDJULFXOWXUDO UHVHDUFKJHQGHUUHVSRQVLYH'XULQJ WKLVZRUNVKRS
VFLHQWLILFSDSHUVZHUHSUHVHQWHGDQGWKHH[SHULHQFHRIWKH.HQ\D$JULFXOWXUDO5HVHDUFK,QVWLWXWH
.$5,ZDVVKDUHG,WLVEHOLHYHGWKDWWKLVZRUNVKRSFUHDWHGDZDUHQHVVIRU(,$5VWDIIPDLQO\RQ
FRQFHSWVDQGUHOHYDQFHRIJHQGHULQWKHUHVHDUFKV\VWHP7KHZRUNVKRSUHVXOWHGLQWKHGHOLYHU\RI
VXSSRUWLYHPHDVXUHVIRUWKHHVWDEOLVKPHQWRIWKH*HQGHU)RFDO8QLWZLWKLQWKHRUJDQL]DWLRQ
%DVHGRQWKHUHFRPPHQGDWLRQVRIWKLVZRUNVKRSWKH*HQGHU)RFDO8QLWZDVHVWDEOLVKHGZLWK
WKHIROORZLQJPDMRUWDVNVDQGUHVSRQVLELOLWLHV
% 7R RUJDQL]H DQG PDQDJH QHHGVEDVHG JHQGHU WUDLQLQJ IRU UHVHDUFKHUV WHFKQLFLDQV DQG
VXSSRUWVWDIILQDFRVWHIIHFWLYHPDQQHU
% 7RSURYLGHUHOHYDQWLQIRUPDWLRQDQGWHFKQLFDODVVLVWDQFHRQDUHJXODUEDVLVWRUHVHDUFKHUV
DQGRWKHUVWDNHKROGHUV
% 7RHVWDEOLVKDQGPDLQWDLQOLQNDJHVDQGFRQWDFWVZLWKQDWLRQDOUHJLRQDODQGLQWHUQDWLRQDO
RUJDQL]DWLRQVDQGVWUHQJWKHQWKHQDWLRQDOFDSDFLW\RIWKHUHVHDUFKV\VWHPZLWKUHJDUGWR
JHQGHUDQDO\VLV
% 7RLGHQWLI\DQGFRPPXQLFDWHZLWKSRWHQWLDOIXQGLQJRUJDQL]DWLRQVWKDWFDQFRQWULEXWHDQG
PDNHDQLQSXWWRGLIIHUHQWDVSHFWVRIJHQGHUFRQFHUQV
% 7RSUHSDUHSHULRGLFUHSRUWVRQDUHJXODUEDVLVFRQFHUQLQJWKHSHUIRUPDQFHRIWKHIRFDOSRLQW
DQGUHODWHGLQIRUPDWLRQ

(WKLRSLD
*LYHQWKLVREMHFWLYHRIPDNLQJDJULFXOWXUDOUHVHDUFKJHQGHUUHVSRQVLYHWKURXJKPDLQVWUHDPLQJ
JHQGHULQGLIIHUHQWUHVHDUFKXQGHUWDNLQJVWKH*)8KDVGHYHORSHGZHOOGHILQHGWHUPVRIUHIHUHQFH
DQGDOVRSUHSDUHGD\HDUDFWLRQSODQWKDWLVVXEGLYLGHGLQWRSKDVHVFDSDFLW\EXLOGLQJJHQHUDWLQJ
JHQGHUGLVDJJUHJDWHGGDWDVHWFUHDWLQJQHWZRUNVZLWKORFDOUHJLRQDODQGLQWHUQDWLRQDORUJDQL]DWLRQV
7KLVLQFOXGHV
% 'HYHORSPHQWRIVWURQJDQDO\WLFDOVNLOOVDPRQJVWDIIXVLQJSDUWLFLSDWRU\DQGFRQVXOWDWLYH
SODQQLQJPHWKRGRORJLHV
% 'DWDFROOHFWLRQDQGDQDO\VLVRIJHQGHUUHODWLRQVGLIIHUHQFHVDQGWKHLULQWHUDFWLRQLQWHUPV
RIOLYHOLKRRGVWUDWHJLHVDFFHVVWRDQGFRQWURORYHUUHVRXUFHVDQGSDUWLFLSDWLRQLQGHFLVLRQ
PDNLQJLQSURGXFWLRQUHSURGXFWLYHDFWLYLWLHVFRPPXQLW\PDQDJHPHQWDQGWKHLUHIIHFWVRQ
IRRGVHFXULW\DQGQDWXUDOUHVRXUFHPDQDJHPHQW
% 0RQLWRULQJDQGHYDOXDWLRQRISURJUHVVDQGLPSDFWRQWKHOLYHOLKRRGRIZRPHQDQGPHQ
IDUPHUVLQUXUDOKRXVHKROGV
% 1HWZRUNLQJDPRQJ WKH LQWHUQDWLRQDO QDWLRQDO IHGHUDO DQG UHJLRQDO UHVHDUFKDQGKLJKHU
OHDUQLQJ LQVWLWXWLRQV QRQJRYHUQPHQWDO RUJDQL]DWLRQV DQG RWKHU UHODWHG VHFWRUV DQG
PLQLVWULHV
*HQGHUH[SHUWLVHKXPDQUHVRXUFHV7KHQXPEHUDQGTXDOLILFDWLRQRIZRPHQVWDIILQ(,$5LVIHZ
DWDOOOHYHOVH[FHSWDWWKHOHYHORI&HUWLILFDWHZKHUHWKHQXPEHURIZRPHQVOLJKWO\H[FHHGVWKDWRI
PHQ)LJXUH
$WWKHLQLWLDOVWDJHRQO\RQHJHQGHUH[SHUWZDVDVVLJQHGWRWDVNVDQGUHVSRQVLELOLWLHVUHODWHGWR
JHQGHUPDLQVWUHDPLQJLQWKHLQVWLWXWH7KHSUREOHPRIDVVLJQLQJDGGLWLRQDOVWDIIWRWKH*)8ZDV
DVVRFLDWHGZLWKWKHDSSURYDORIWKHIXQFWLRQVWUXFWXUHDQGRIILFLDOUHFRJQLWLRQRIWKH8QLW+RZHYHU
XQGHUVWDQGLQJ WKH QHHG RQH DGGLWLRQDO VWDIIZDV DVVLJQHG WR DVVLVW LQ*)8 DFWLYLWLHV DQG DOVR
FRQWDFWSHUVRQVZHUHDVVLJQHGDWGLIIHUHQWIHGHUDOUHVHDUFKFHQWHUV,QDGGLWLRQVRPHUHVHDUFKHUV
PDGHJUHDWHIIRUWVWRDVVLVWWKH*)8LQRUJDQL]LQJWKHVHQVLWL]DWLRQZRUNVKRSFROOHFWLQJJHQGHU
GLVDJJUHJDWHGGDWDDQGSURYLGLQJWHFKQLFDOIHHGEDFN
%HKDYLRUDOGLPHQVLRQ
3ROLF\LQIOXHQFH(,$5KDVHQFRXUDJLQJSODQVWRVXSSRUWWKH*)87KHPDQDJHPHQWRI(,$5KDV
UHDOL]HGWKHLPSRUWDQFHRIJHQGHUUHVSRQVLYHUHVHDUFKIRUWKHJHQHUDWLRQWUDQVIHUDGRSWLRQDQG
XWLOL]DWLRQRIDJULFXOWXUDO WHFKQRORJLHV$VD UHVXOW(,$5LVPDNLQJDQHIIRUW WRVWUHQJWKHQ WKH
*)8LQIXOO\HTXLSSLQJWKHRIILFHIDFLOLWLHVDVVLJQLQJDGGLWLRQDOJHQGHUH[SHUWVDQGSURYLGLQJ
ORJLVWLFDOVHUYLFHVIRUILHOGZRUN0RUHRYHU(,$5KDVVSHFLDOLQWHUHVWLQHQFRXUDJLQJDQGIDFLOLWDWLQJ
RSSRUWXQLWLHVWKDWFRQWULEXWHWRFDSDFLW\EXLOGLQJDQGREWDLQLQJILQDQFLDODVVLVWDQFHWRVWUHQJWKHQ
WKH*)8(,$5 DSSUHFLDWHV WKH DVVLVWDQFH RIIHUHG E\ UHJLRQDO DQG LQWHUQDWLRQDO RUJDQL]DWLRQV
VXFKDV$6$5(&$(&$3$3$DQGWKH35*$3URJUDP
,W ZDV DOVR UHDOL]HG WKDW WKHUH ZHUH RXWVLGHUV WKDW HQFRXUDJH JHQGHUVHQVLWLYH UHVHDUFK
5HVSRQGHQWV ZHUH DZDUH DERXW WKH LQIOXHQFH RI UHJLRQDO LQWHUQDWLRQDO DQG QRQJRYHUQPHQWDO
RUJDQL]DWLRQVRQ WKH LQFOXVLRQRIJHQGHU LQ WKH UHVHDUFKDFWLYLWLHV7KHUHDUHVRPHH[SHULHQFHV
LQFROODERUDWLYHUHVHDUFKDFWLYLWLHVVXFKDVWKH1LOH9DOOH\5HJLRQDO3URMHFWRIWKH,QWHUQDWLRQDO
&HQWHUIRU$JULFXOWXUDO5HVHDUFKLQWKH'U\$UHDV,&$5'$9HUWLVRO3URMHFWDQGWKH$IULFDQ

<HVKL&KLFKHDQG$JDMLH7HVID\H
+LJKODQGV ,QLWLDWLYH $+,7KHVHSURMHFWV UHTXLUHGZRPHQ IDUPHUV WR EH LQYROYHG LQ RQIDUP
UHVHDUFKDFWLYLWLHV6RPHRWKHULQWHUQDWLRQDORUJDQL]DWLRQVVXFKDVWKH,QWHUQDWLRQDO3RWDWR&HQWHU
&,3DQGWKH,QWHUQDWLRQDO0DL]HDQG:KHDW,PSURYHPHQW&HQWHU&,00<7KDYHDOVRUHTXLUHG
JHQGHUDVSHFWVLQWKHLUUHVHDUFKDFWLYLWLHV6RPHUHVSRQGHQWVDOVRPHQWLRQHGWKDW1*2VVXFKDV
$IULFDUHDQG)+,IRFXVRQZRPHQLQWKHLUGHYHORSPHQWDFWLYLWLHV
'HFLVLRQPDNLQJ$FFRUGLQJWRDOOWKHUHVSRQGHQWVWKHJHQGHUIDFWRUKDVQHYHUEHHQWDNHQLQWR
DFFRXQWDVDFULWHULRQLQDSSURYLQJQHZUHVHDUFKSURSRVDOVWKDWDUHILQDQFHGIURPWKHJRYHUQPHQW
WUHDVXU\ XS XQWLO ZKHQ WKLV VWXG\ZDV FRQGXFWHG 'HFLVLRQV RQ WKH QHZ SURSRVDOV DUH
PDGHRQWKHEDVLVRIWKHLUWHFKQLFDODFFHSWDELOLW\DQGVLJQLILFDQFH7KHUHZHUHQRPRQLWRULQJDQG
HYDOXDWLRQFULWHULDXVHGWRLQVSHFWWKHLPSOHPHQWDWLRQRIJHQGHULQWKHUHVHDUFKSURFHVV
5RRPIRULQQRYDWLRQ$OPRVWDOORIWKHVWDIILQWHUYLHZHGVKRZHGLQWHUHVWLQFRQGXFWLQJJHQGHU
UHVSRQVLYH UHVHDUFK 7KH\ EHOLHYHG WKDW FRQVLGHUDWLRQ RI JHQGHU DVSHFWV FRQWULEXWHV WR EHWWHU
GHVLJQLQJ DQG HIIHFWLYH XWLOL]DWLRQ RI WHFKQRORJLHV+RZHYHU WKHUH LV QR LQFHQWLYHPHFKDQLVP
WKDWHQFRXUDJHVUHVHDUFKVWDIIWRLQFRUSRUDWHJHQGHULQWKHLUDFWLYLWLHV1RVSHFLDODZDUGRUFUHGLW
IRU UHVHDUFKHUV WKDW DUH H\HRSHQHUV IRU JHQGHUUHVSRQVLYH UHVHDUFK ,Q FRQWUDVW VRPH RI WKH
UHVSRQGHQWVIHOWWKDWJHQGHUUHVSRQVLYHUHVHDUFKVKRXOGQRWEHIXHOHGE\LQFHQWLYHVEXWUDWKHULW
KDVWREHSDUWRIWKHUHJXODUGXWLHVRIHDFKUHVHDUFKSURJUDPWKDWQHHGVWREHFRQVLGHUHGZKHQHYHU
DQGZKHUHYHUWKHQHHGDULVHV
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)LJXUH3URSRUWLRQRIPDOHDQGIHPDOHVWDIILQ(,$50DUFK
6RXUFH(,$5+XPDQ5HVRXUFHDQG6WDWLVWLF'HSDUWPHQW

(WKLRSLD
&XOWXUDOGLPHQVLRQ
6\PERO2XWVLGHUV¶YLHZRI(,$5ZLWKUHJDUGWRLWVIRFXVRQJHQGHU±2XWVLGHUVFRQVLGHU(,$5
DVDQRUJDQL]DWLRQWKDWFRQWDLQVKLJKO\TXDOLILHGVWDIIZLWKUHODWLYHO\EHWWHUVDODU\EHWWHUZRUNLQJ
HQYLURQPHQWDQGPRWLYDWLRQFRPSDUHGWRRWKHUSXEOLFLQVWLWXWLRQV+RZHYHUDWWKHWLPHRIWKLV
VWXG\YHU\ IHZUHVSRQGHQWVKDGFRPHDFURVVDQ\RXWVLGHUVZLWKDYLHZDERXW(,$5¶VJHQGHU
UHVSRQVLYHQHVV7KLVPLJKWEHEHFDXVHJHQGHULWVHOIZDVDUHODWLYHO\QHZFRQFHSWIRUWKHFRXQWU\
LQJHQHUDODQGIRU(,$5LQSDUWLFXODUDWWKDWWLPH
5HSUHVHQWDWLYHQHVV RI (,$5 ORJR YLVjYLV WKH H[LVWLQJ UHVHDUFK DJHQGD ± $OPRVW DOO WKH
UHVHDUFKHUVSHUFHLYHG WKDW WKHFXUUHQW ORJRRI(,$5GRHVQRWDGHTXDWHO\ UHSUHVHQW WKHH[LVWLQJ
UHVHDUFKDJHQGD$FFRUGLQJWRWKHUHVSRQGHQWV¶YLHZWKHFXUUHQWORJRUHSUHVHQWVPDLQO\FURSDQG
OLYHVWRFN VHFWRUVZKLOH(,$5 HQFRPSDVVHV DZLGHU UDQJH RI UHVHDUFK VHFWRUV VXFK DV QDWXUDO
UHVRXUFHV DQG VRFLDO VFLHQFH 7KH\ VXJJHVWHG WKDW HYHQ WKRXJK LW LV QRW SRVVLEOH WR LQFOXGH
HYHU\WKLQJLQWKHORJRLWVKRXOGEHGHVLJQHGLQDZD\WKDWEHWWHUUHIOHFWVWKHVRFLDOVFLHQFHDQG
QDWXUDOUHVRXUFHVUHVHDUFKDVSHFWWRPDNHWKHLPDJHPRUHFRPSOHWH
&RRSHUDWLRQ/LQNDJHRI*HQGHU)RFDO8QLWZLWKRWKHUVWDNHKROGHUV±7KH*)8KDV WHFKQLFDO
OLQNDJHVZLWKIHGHUDODQGUHJLRQDOUHVHDUFKFHQWHUVWKRXJKWKHOLQNDJHLVQRW\HWVWURQJHQRXJK7KH
OLQNDJHPHFKDQLVPLVPRVWO\UHODWHGWRWKHSURYLVLRQRIWHFKQLFDOEDFNXSDGYLFHDQGSDUWLFLSDWLRQ
LQWHFKQLFDOIRUXPV+RZHYHUPRUHOLQNDJHDQGFRRSHUDWLRQLVVRXJKWIRUWKHIXWXUHWRDVVLVWDQG
IDFLOLWDWH LPSOHPHQWDWLRQ RI JHQGHUUHVSRQVLYH UHVHDUFK7KH*)8 LV LQWHUHVWHG LQ HVWDEOLVKLQJ
HLWKHUIRUPDORULQIRUPDOOLQNDJHVZLWKUHOHYDQWVWDNHKROGHUVZLWKFRPPRQLQWHUHVWVWRVWUHQJWKHQ
WKHFRQWULEXWLRQRIJHQGHUDVSHFWVLQWKHUHVHDUFKIRUGHYHORSPHQWSURFHVVHV
7KH*)8DOVRKDV OLQNDJHVZLWKRWKHUJRYHUQPHQWDORUJDQL]DWLRQVVXFKDV WKH0LQLVWU\RI
$JULFXOWXUHLQSURYLVLRQRIWHFKQLFDOEDFNXSDERXWQHHGVDVVHVVPHQWIRUJHQGHUFDSDFLW\EXLOGLQJ
0RUHRYHULWKDVOLQNDJHVZLWKRWKHUJRYHUQPHQWDORIILFHVVXFKDVWKH&LYLO6HUYLFH&RPPLVVLRQ
LQH[SHULHQFHVKDULQJRQSUDFWLFDOLPSOHPHQWDWLRQRIJHQGHUDVSHFWV
7KH OLQNDJHRI*)8DOVR H[WHQGV WR UHJLRQDO DQG LQWHUQDWLRQDORUJDQL]DWLRQV)RU LQVWDQFH
*)8KDVOLQNDJHVZLWK$6$5(&$(&$3$3$$6$5(&$6:,01(7DQGWKH35*$3URJUDP
7KHVHOLQNDJHIRFXVRQFDSDFLW\EXLOGLQJDQGH[SHULHQFHVKDULQJDFURVVFRXQWULHV7KLVOLQNDJH
PHFKDQLVPKDVKHOSHGFRQVLGHUDEO\LQHQKDQFLQJWKHLPSOHPHQWDWLRQRIWKHWDVNVDQGUHVSRQVLELOLWLHV
RIWKH*)8WKURXJKHQULFKLQJSUDFWLFDOVNLOOVDQGVXSSOHPHQWLQJILQDQFLDOFDSDFLW\
$WWLWXGH:LWKUHJDUGWRWKHFRQFHSWVRIJHQGHUILQGLQJVLQGLFDWHWKDWWKHUHDUHYHU\IHZUHVHDUFKHUV
LQ(,$5WKDWKDYHDIXOOXQGHUVWDQGLQJRIJHQGHUFRQFHSWVDQGWKHQHHGIRUHVWDEOLVKLQJD*)8
:K\ZDVWKHJHQGHUIRFDOXQLWHVWDEOLVKHGLQ(,$5"
% (VWDEOLVKPHQW RI*)8 LV UHODWHGZLWK HVWDEOLVKPHQW RIZRPHQ¶V DIIDLUV LQ JRYHUQPHQW
RIILFHVDVVHYHUDOPLQLVWULHVKDYHHVWDEOLVKHG:RPHQ¶V$IIDLUV2IILFHV
% ³,W LV WKH IDVKLRQ RI WKH GD\´ZKHUHE\ RUJDQL]DWLRQV GHFODUH WKDW WKH\ DUH FRQVLGHULQJ
JHQGHULQWKHLUDJHQGD
% ,WLVDQLQIOXHQFHRIH[WHUQDODJHQFLHVVXFKDVGRQRUVDQGLQWHUQDWLRQDORUJDQL]DWLRQV

<HVKL&KLFKHDQG$JDMLH7HVID\H
% (,$5PLJKWKDYHUHDOL]HGWKHLPSRUWDQFHRIJHQGHUUHVSRQVLYHUHVHDUFKDQGWKHQWDNHQ
DFWLRQWRHVWDEOLVK*)8
8QGHUVWDQGLQJRIJHQGHU:KDWFRPHVWR\RXUPLQGZKHQ\RXWKLQNRIJHQGHU"
% ³,IHHOJHQGHUVWDQGVIRUZRPHQ´
% ³, SHUFHLYH JHQGHU LV UHODWHG WR VH[ WR PHDQ IHPDOH DQG PDOH , GRQ¶W KDYH IXUWKHU
XQGHUVWDQGLQJDERXWJHQGHUWKDQWKLV´
% ³*HQGHUVHHPVWRPHWKHUROHRIIHPDOHVLQDJULFXOWXUH´
% ³$FFRUGLQJ WRP\ XQGHUVWDQGLQJ JHQGHU UHIHUV WR MXVWZRPHQ DQGPHQ EXW ELDVHG WR
UHSUHVHQWZRPHQ´
% ³, OHDUQHG WKDW JHQGHU LV SDUWLFLSDWLRQ RI ZRPHQ DQGPHQ LQ HYHU\ DVSHFWV RI OLIH LQ
DJULFXOWXUHLQVRFLDOPDWWHUVLQSROLWLFDOLVVXHVLQKRXVHKROGPDWWHUVDQGRWKHUDVSHFWV,
EHOLHYHWKDWERWKKDYHWRFRRSHUDWHZLWKHDFKRWKHUDQGOLYHLQKDUPRQ\´
% ³,XQGHUVWDQGWKDWJHQGHULVDVWUXJJOHIRUHTXDOLW\´
% ³,WLVDOODERXWORRNLQJDWWKHQHHGVRIERWKPHQDQGZRPHQ´
% ³*HQGHULVDERXWFXOWXUDODQGFRPPXQLW\VWUXFWXUHHPSKDVL]LQJRQZRPHQ´
% ³7R PH JHQGHU PHDQV PDOH DQG IHPDOH EXW , XQGHUVWDQG WKH FRQFHSW EH\RQG VH[
GLIIHUHQWLDWLRQ´
% ³*HQGHULVWKHUROHRIZRPHQLQVRFLHW\´
% ³*HQGHULVVKDUHRIUHVSRQVLELOLW\DFFRUGLQJWRVH[DQGDJH´
% ³*HQGHULVLQYROYHPHQWRIZRPHQDQGPHQLQSURGXFWLRQ7KHLUSDUWLFLSDWLRQDQGUROHVLQ
WHFKQRORJ\JHQHUDWLRQSURFHVVGRHVQRWFRPHLQWRP\PLQGTXLFNO\´
% ³,XVHG WRXQGHUVWDQG WKDWJHQGHU LV IHPLQLVWPRYHPHQW+RZHYHUDIWHU ,JRWH[SRVXUH
WR JHQGHUUHODWHG WUDLQLQJ WKDW KDV FKDQJHGP\ DWWLWXGH DQG , KDYH DOVR VHHQ SUDFWLFDO
H[DPSOHVRIKRZJHQGHUXQUHVSRQVLYHUHVHDUFKOHDGVWRIDLOXUHRIDWHFKQRORJ\´
% ³,SHUFHLYHWKDWJHQGHULVWRPHDQµODGLHV¶DVLWLVWUDGLWLRQDOO\VDLGµODGLHVILUVW¶«,DOVR
KHDUGWKDWJHQGHUGRHVQRWPHDQODGLHVRQO\´
6:27DQDO\VLV
7RSURPRWHJHQGHUUHVSRQVLYHUHVHDUFKLQ(,$5VWUHQJWKVZHDNQHVVHVRSSRUWXQLWLHVDQGWKUHDWV
6:27ZHUHDOVRDVVHVVHGGXULQJWKHVWXG\*HQGHUUHVSRQVLYHUHVHDUFKFDQEHHQKDQFHGIXUWKHU
E\VXVWDLQLQJWKHVWUHQJWKVPDNLQJXVHRIWKHRSSRUWXQLWLHVDQGDGGUHVVLQJWKHZHDNQHVVHV

(WKLRSLD
3ROLF\DFWLRQV
6WUHQJWKV :HDNQHVVHV
% $YDLODELOLW\RIFRQGXFLYHQDWLRQDOSROLF\
% *HQGHUIRFDOSHUVRQDSSRLQWHGLQWKH
LQVWLWXWH
% 5HIOHFWLRQRIJHQGHUDVSHFWVLQWKHQHZ
GLUHFWLRQRIDJULFXOWXUDOUHVHDUFK
% *HQGHUDVSHFWLVQRWFOHDUO\VWDWHGLQ
GLIIHUHQWVHFWRUVWUDWHJLHV
% *HQGHUDQDO\VLVLVQRWLPSOHPHQWHGDV
H[SHFWHG
2SSRUWXQLWLHV 7KUHDWV
% 3RVLWLYHDVSHFWVRIWKHPDQDJHPHQWRI
(,$5
% 6SHFLDOIRFXVE\WKHJRYHUQPHQWRQJHQGHU
HTXDOLW\
% 7RRPDQ\DVVLJQPHQWVDQGEXV\VFKHGXOH
RIVWDII
% 5HOHYDQFHRIJHQGHULQUHVHDUFKQRWYHU\
ZHOOFDSWXUHG
+XPDQH[SHUWLVH
6WUHQJWKV :HDNQHVVHV
% (QFRXUDJLQJUHFUXLWPHQWRIZRPHQ
UHVHDUFKVWDII
% 6RPHUHVHDUFKVWDIIDOUHDG\FRQGXFWVRPH
JHQGHUUHODWHGDFWLYLWLHVDQGSURMHFWV
% $YDLODELOLW\DVVLJQLQJFRQWDFWSHUVRQDW
IHGHUDOUHVHDUFKFHQWHUV
% )HZIHPDOHUHVHDUFKVWDII
% /RZWHFKQLFDOFDSDFLW\RQKRZWRLQWHJUDWH
JHQGHU
% /LPLWHGHIIRUWVWRLPSOHPHQWJHQGHU
UHVSRQVLYHUHVHDUFKHYHQIRUWKRVHZKRDUH
DZDUH
% /LPLWHGFRQWDFWDQGQHWZRUNLQJ
2SSRUWXQLWLHV 7KUHDWV
% &RQGXFLYHQDWLRQDOSROLF\VXSSRUWVRPH
DIILUPDWLYHDFWLRQV
% /RZSULRULW\
% /LWWOHXQGHUVWDQGLQJRIUHOHYDQFHRIJHQGHU
LQDJULFXOWXUDOUHVHDUFK
% +LJKVWDIIWXUQRYHU
)XQGLQJ
6WUHQJWKV :HDNQHVVHV
% $YDLODELOLW\RIUHVHDUFKIXQGVIURPWKH
JRYHUQPHQW
% 6XSSRUWIRU*)8IURPRWKHUILQDQFLDO
VRXUFHVWKURXJK(,$5
% ,QDGHTXDWHDOORFDWLRQ
% 6KRUWOLYHGIXQGVIURPH[WHUQDOVRXUFHV
2SSRUWXQLWLHV 7KUHDWV
% 6XSSRUWIURPWKH:RUOG%DQN
% 6XSSRUWIURPWKH$6$5(&$(&$3$3$±
35*$3URJUDPSURMHFWV
% 6RPHUHVHDUFKHUVGRQ¶WYDOXHLQFHQWLYHV
% 8QVXVWDLQDELOLW\RIIXQGVIURPRWKHU
VRXUFHV

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2UJDQL]DWLRQDOFXOWXUH
6WUHQJWKV :HDNQHVVHV
% $YDLODELOLW\RITXDOLILHGUHVHDUFKVWDII
% 6RPHLQLWLDWLYHVIURPLQGLYLGXDOHIIRUW
% *HQGHULVFRQVLGHUHGDV³ZRPHQLVVXH´E\
PRVWUHVHDUFKHUV
% *HQGHULVUHODWHGWRIHZLQGLYLGXDOVRU
GLVFLSOLQHVRQO\
2SSRUWXQLWLHV 7KUHDWV
% <RXQJDQGPRWLYDWHGVWDIIFRPLQJLQ
% 8QGHUVWDQGLQJRIWKHVLJQLILFDQFHRI
JHQGHUUHVSRQVLYHUHVHDUFKLVLQFUHDVLQJ
DPRQJUHVHDUFKVWDII
% 5HOHYDQFHRIJHQGHUQRWYHU\ZHOO
XQGHUVWRRG
% /LPLWHGDYDLODELOLW\RIIHPDOH
SURIHVVLRQDOV
3DUWWZR*HQGHUDQDO\VLVFDVHVWXG\
,QDGGLWLRQWRWKHRUJDQL]DWLRQDODVVHVVPHQWRIJHQGHULQ(,$5DJHQGHUFDVHVWXG\ZDVFRQGXFWHG
LQ.HUVDQD.RQGDOWLWLGLVWULFWRI:HVW6KHZD]RQHZKLFKLVFKDUDFWHUL]HGE\PL[HGFURS±OLYHVWRFN
IDUPLQJ V\VWHPV 7KHUH LV OLPLWHG H[SHULHQFHZLWKLQ (,$5 LQ FROOHFWLQJ JHQGHUGLVDJJUHJDWHG
LQIRUPDWLRQ$V D UHVXOW UHVHDUFK SODQQLQJZDV QRW DGHTXDWHO\ JHQGHUUHVSRQVLYH *HQHUDWLQJ
JHQGHUGLVDJJUHJDWHGLQIRUPDWLRQWKHUHIRUHKHOSVWRSODQJHQGHUUHVSRQVLYHUHVHDUFKDWSODQQLQJ
LPSOHPHQWDWLRQ GLVVHPLQDWLRQ DQG PRQLWRULQJ DQG HYDOXDWLRQ VWDJHV 7KLV LQ WXUQ HQKDQFHV
WHFKQRORJ\XSWDNHDQGXWLOL]DWLRQE\WKHEHQHILFLDULHV
2EMHFWLYHVRIWKHFDVHVWXG\
7KHREMHFWLYHVRIWKHJHQGHUDQDO\VLVFDVHVWXG\ZHUH
% 7RFROOHFWJHQGHUGLVDJJUHJDWHGGDWDLQWKHPL[HGFURS±OLYHVWRFNIDUPLQJV\VWHPV
% 7RLGHQWLI\FRQVWUDLQWVWKDWOLPLWWKHSURGXFWLYLW\RIIDUPLQJ
% 7RVXJJHVWDSSURSULDWHLQWHUYHQWLRQRSWLRQVWRKHOSRYHUFRPHWKHFRQVWUDLQWV
0HWKRGRORJ\RIWKHFDVHVWXG\
4XDQWLWDWLYHGDWDZHUHFROOHFWHGE\VHOHFWLQJVDPSOHZRPHQDQGVDPSOHPHQD WRWDO
RI  VDPSOH UHVSRQGHQWV GUDZQ UDQGRPO\ IURP D SRSXODWLRQ$ VWUXFWXUHG DQG SUHWHVWHG
TXHVWLRQQDLUHZDVXVHGWRFROOHFWTXDQWLILDEOHGDWD6XSSOHPHQWDU\LQIRUPDWLRQZDVDOVRFROOHFWHG
XVLQJTXDOLWDWLYHVXUYH\DSSURDFKHVDQGDSSO\LQJVRPHFRPPRQO\XVHGSDUWLFLSDWRU\UXUDODSSUDLVDO
35$WRROVDQGWHFKQLTXHV
6XPPDU\ILQGLQJVRIWKHFDVHVWXG\
7KHILQGLQJVLQGLFDWHWKDWWKHUHLVJHQGHUGLVSDULW\LQDFFHVVWRSXEOLFUHVRXUFHVVXFKDVHGXFDWLRQ
H[WHQVLRQDQGFUHGLWVHUYLFHV$KLJKHUSURSRUWLRQRIPHQREWDLQHGDFFHVVWRKLJKHUOHYHOVRI
IRUPDOHGXFDWLRQWKDQZRPHQ,QFURSSURGXFWLRQH[SRVXUHRIPHQWRH[WHQVLRQVHUYLFHVLV
DOVRFRQVLGHUDEO\PRUHWKDQWKDWRIZRPHQ0RUHRYHURIPHQREWDLQHGDFFHVVWR

(WKLRSLD
H[WHQVLRQVHUYLFHVLQOLYHVWRFNSURGXFWLRQDVFRPSDUHGWRRQO\RIZRPHQ'LVSDULW\EHWZHHQ
JHQGHUVLQDFFHVVWRFUHGLWVHUYLFHVLVQDUURZRIPHQDQGRIZRPHQDVFRPSDUHGWR
RWKHUVHUYLFHV
/DQGSUHSDUDWLRQDQGSODQWLQJLVWKHUROHRIPHQPRUHVRWKDQZRPHQ7KHVKDUH
RIPHQZDVDOVRKLJKHU  WKDQZRPHQ LQIHHGKDUYHVWLQJDQGFROOHFWLRQ+RZHYHU
WKHVKDUHRIZRPHQDQGPHQZDVHTXDOLQZHHGLQJ5HSURGXFWLYHUROHVKRXVHKROGPDLQWHQDQFH
DFWLYLWLHVZHUHWKHPDMRUUHVSRQVLELOLWLHVRIZRPHQ
7KHUHZDVDOVRJHQGHUGLVSDULW\LQDFFHVVWRDQGFRQWURORYHUUHVRXUFHVLQPRVWRIWKHFDVHV
PHQKDGPRUHDFFHVVWRDQGFRQWURORYHUUHVRXUFHVDQGEHQHILWV,QRIKRXVHKROGVLQFRPH
IURPVDOHRIFDWWOHZDVFRQWUROOHGE\PHQZKLOHLWZDVFRQWUROOHGHTXDOO\LQRIKRXVHKROGV
'HFLVLRQPDNLQJLVPRVWO\HTXDOIRUPHQDQGZRPHQHYHQWKRXJKPHQWDNHWKHXSSHUKDQGLQ
VRPHFDVHV)RULQVWDQFHLQPDNLQJDGHFLVLRQWRVHOOFDWWOHRIKRXVHKROGVVDLGWKHGHFLVLRQ
ZDVPDGH MRLQWO\E\DPDQDQGDZRPDQZKLOHRIKRXVHKROGVVDLGGHFLVLRQPDNLQJZDV
PRVWO\ GRQH E\PHQ 2Q GHFLVLRQPDNLQJ UHODWHG WR ODQGXVH LVVXHV LW ZDV MRLQW IRU  RI
KRXVHKROGVDQGPRVWO\E\PHQIRURIKRXVHKROGV*HQGHUG\QDPLVPZDVDOVRREVHUYHGLQ
WKHIDUPLQJV\VWHPV$FFRUGLQJWRRIUHVSRQGHQWVUROHVWKDWXVHGWREHPDMRUUHVSRQVLELOLWLHV
RIPHQKDYHFKDQJHGWRZRPHQLQFURSSURGXFWLRQ5ROHVWKDWXVHGWREHPDMRUUHVSRQVLELOLWLHVRI
ZRPHQKDYHDOVRFKDQJHGWRPHQLQOLYHVWRFNSURGXFWLRQDVUHSRUWHGE\RIUHVSRQGHQWV
,QJHQHUDO LWFDQEHFRQFOXGHGWKDWWKHUHLVJHQGHUGLVSDULW\LQIDUPLQJDFWLYLWLHV,QVRPH
FDVHVPHQ WDNH WKHPDMRU UHVSRQVLELOLW\ZKLOH LQ RWKHUVZRPHQ WDNH WKH OHDG UROH0HQ KDYH
PRUH FRQWURO RYHU D ODUJHU SURSRUWLRQ RI EHQHILWV WKDQZRPHQ0HQ DOVR KDYHPRUH DFFHVV WR
SXEOLFUHVRXUFHVVXFKDVHGXFDWLRQH[WHQVLRQFUHGLWWKDQZRPHQ+RZHYHUWKHGHFLVLRQPDNLQJ
V\VWHPLQIDUPLQJLVPRVWO\HTXDOIRUPHQDQGZRPHQ7KHUHIRUHWHFKQRORJ\GHYHORSPHQWDQG
JHQHUDWLRQVKRXOGWDNHLQWRDFFRXQWWKHH[LVWLQJJHQGHULVVXHVLQWKHVRFLHW\QHHGVDQGLQWHUHVWV
RIERWKPHQDQGZRPHQ7KHDJULFXOWXUDO WHFKQRORJLHV WREHJHQHUDWHGVKRXOGPHHW WKHQHHGV
DQGLQWHUHVWVRIZRPHQDQGPHQDVSHUWKHPDMRUUROHVWKH\SOD\5XUDOVDYLQJV\VWHPVVKRXOG
EHVWURQJO\SURPRWHGHVWDEOLVKPHQWRIVDYLQJDVVRFLDWLRQVHWFDVVKRXOGEHWWHUXWLOL]DWLRQRI
LQFRPHIRUOLYHOLKRRGLPSURYHPHQWLQKRXVHKROGQXWULWLRQIDPLO\KHDOWKHGXFDWLRQHWF:RPHQ
VKRXOGDOVREHPDGHEHQHILFLDULHVRISXEOLFUHVRXUFHVPRUHVFKRROV LQWKHYLFLQLW\RIYLOODJHV
PRUHIHPDOHH[WHQVLRQH[WHQWVRUJDQL]LQJZRPHQIRUFROOHFWLYHDFWLRQHWF
&RQFOXVLRQ
'HVSLWH WKH LQFRUSRUDWLRQ RI D JHQGHUVHQVLWLYH IRFXV LQ WKH RUJDQL]DWLRQDO VHFWRU DQG FHQWHU
VWUDWHJLHV WKH HVWDEOLVKPHQW RI WKH*)8 DQG VRPH LQGLYLGXDOV¶ HIIRUWV WKH LPSOHPHQWDWLRQRI
JHQGHUDVSHFWVLQ(,$5VWLOOQHHGVPRUHHIIRUWWREHIXOO\LQWHUQDOL]HG
0RVW RI WKH UHVHDUFKHUV UHVSRQGHQWV KDGQHYHUSDUWLFLSDWHG LQ DQ\NLQGRI IRUPDOJHQGHU
WUDLQLQJ6RPHKDGKDGDVLQJOHH[SRVXUHDERXWWKHFRQFHSWDQGUHOHYDQFHRIJHQGHUWRDJULFXOWXUDO
UHVHDUFKLHWKHILUVWQDWLRQDOVHQVLWL]DWLRQZRUNVKRSLQZKLOHDIHZVDLGWKH\KDGKHDUGDERXW
JHQGHUMXVWDVDSDVVLQJUHPDUNZKLOHGLVFXVVLQJZLWKIULHQGVDQGVRPHWLPHVWKURXJKSXEOLFPHGLD
$OWKRXJKDJRRGSURSRUWLRQRIVWDIIVHHPWRKDYHDQXQGHUVWDQGLQJRIJHQGHUWKDWJRHVEH\RQG
µZRPHQ¶QRQHRIWKRVHUHVSRQGHQWVZKRKDGQHYHUEHHQH[SRVHGWRJHQGHUUHODWHGWUDLQLQJKDG
DQ\LGHDDERXWWKHLPSRUWDQFHDQGDSSOLFDWLRQRIJHQGHULQDJULFXOWXUDOUHVHDUFK$IHZUHVHDUFKHUV

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ZKRKDGUHODWLYHO\EHWWHUNQRZOHGJHDQGVNLOOVKDYHDWWHPSWHGWRDSSO\JHQGHULQWKHLUUHVHDUFK
DFWLYLWLHVHYHQWKRXJKWKLVKDVEHHQOLPLWHGWRLQYROYLQJDIHZZRPHQIDUPHUVGXULQJRQIDUP
UHVHDUFKGHPRQVWUDWLRQV+RZHYHUDOPRVWDOOUHVSRQGHQWVGXULQJWKHRUJDQL]DWLRQDODVVHVVPHQW
EHOLHYHGWKDWJHQGHUFRPSRQHQWVFDQSOD\DVLJQLILFDQWUROHLQHQKDQFLQJGHYHORSPHQWHQGHDYRUV
DQGIDFLOLWDWLQJWKHIDVWHUXSWDNHRIWHFKQRORJLHV
$FRQVHTXHQFHRIWKHOLPLWHGKXPDQUHVRXUFHVDW+4OHYHODQGWKHLULQYROYHPHQWLQVHYHUDO
DVVLJQPHQWVZDVPLQLPDOLQWHUDFWLRQDQGLQIUHTXHQWFRPPXQLFDWLRQ
7KHJHQGHUDQDO\VLVFDVHVWXG\UHYHDOHGJHQGHUGLVSDULW\LQDFFHVVWRSXEOLFUHVRXUFHVELDVHGLQ
IDYRURIPHQHJHGXFDWLRQH[WHQVLRQDQGWRDOHVVHUH[WHQWFUHGLWSURGXFWLYHDQGUHSURGXFWLYH
UROHV DFFHVV WR DQG FRQWURO RYHU UHVRXUFHV+RZHYHU D ORW RI GHFLVLRQV DUHPDGH MRLQWO\E\ D
PDQDQGDZRPDQLQWKHKRXVHKROG6RPHG\QDPLVPKDVEHHQUHSRUWHGLQIDUPLQJV\VWHPVZLWK
UHVSRQVLELOLWLHVVZLWFKLQJEHWZHHQPHQDQGZRPHQ
7KHILQGLQJVRIWKHJHQGHUDQDO\VLVFDVHVWXG\VXJJHVWWKDWJHQGHUGLVDJJUHJDWHGLQIRUPDWLRQ
VKRXOG EH FRQVLGHUHG D SUHUHTXLVLWH IRU SODQQLQJ JHQGHUUHVSRQVLYH UHVHDUFK ,W LV WKHUHIRUH
EHOLHYHGWKDWWKHJHQGHUPDLQVWUHDPLQJSURFHVVKDVWREHIXUWKHUVWUHQJWKHQHGWRHQVXUHJHQGHU
UHVSRQVLYHUHVHDUFKLVLPSOHPHQWHGDWDOOOHYHOV
5HFRPPHQGDWLRQV
7KHUH LV D QHHG WR SXW LQGLFDWRUV DQG UHTXLUHPHQWV WR LQFRUSRUDWH JHQGHU DVSHFWV LQWR SURMHFW
SURSRVDOV DQG UHVHDUFK UHSRUWV 7KHUH LV DOVR D QHHG IRU DQ LQFHQWLYHPHFKDQLVP WR FRQYLQFH
UHVHDUFKHUVWRXVHJHQGHUWHFKQLTXHVDQGWRIRFXVRQGHWHUPLQLQJFDXVHVRIIRRGLQVHFXULW\SRYHUW\
DQGQDWLRQDOGHYHORSPHQWVWUDWHJLHV,WLVDOVRJRRGLGHDWRVWUHQJWKHQOLQNDJHVZLWKIHGHUDODQG
UHJLRQDOUHVHDUFKFHQWHUVRWKHUJRYHUQPHQWGHSDUWPHQWVUHJLRQDODQGLQWHUQDWLRQDORUJDQL]DWLRQV
7RIDFLOLWDWHJHQGHUPDLQVWUHDPLQJLQ(,$5DQGWRHQVXUHSODQQLQJRIJHQGHUUHVSRQVLYHUHVHDUFK
WKHIROORZLQJDFWLRQVDUHUHFRPPHQGHG
% ,QFRUSRUDWLQJJHQGHULQWKHVWUDWHJLHVRIUHVHDUFKSURJUDPVDWDOOOHYHOVIURP+4WRGLYLVLRQ
OHYHOV&XUUHQWO\ JHQGHUDVSHFW LV LQFRUSRUDWHGPDLQO\ LQ WKH VWUDWHJ\RI(,$5
VHFWRUVDQGFHQWHUV+RZHYHULWKDVDOVRWREHLQFRUSRUDWHGLQWKHVWUDWHJLHVRIGLYLVLRQV
DQGVHFWLRQV
% 7KH*)8KDVWREHVWUHQJWKHQHGLQWHUPVRIWUDLQHGKXPDQUHVRXUFHVILQDQFLDOFDSDFLW\
DGHTXDWHJHQGHUUHODWHG OLWHUDWXUHRIILFH IDFLOLWLHVDQGFRPPXQLFDWLRQV\VWHPV VXFKDV
,QWHUQHWDFFHVVQRWRQO\DW+4EXWDOVRDWDOOIHGHUDODQGUHJLRQDOUHVHDUFKFHQWHUV
% *HQGHU FRQWDFW SHUVRQV QHHG WR EH DVVLJQHG DW UHJLRQDO DQG IHGHUDO FHQWHUV WR FUHDWH
VXVWDLQDEOHOLQNVZLWK*)8DW+4OHYHODQGDOVRWRHQVXUHWHFKQLFDOVXSSRUWPRQLWRULQJ
DQGHYDOXDWLRQIRUWKHLUUHVSHFWLYHFHQWHUV
% $QH[WHQVLYHFDSDFLW\EXLOGLQJSODQKDVWREHGHYHORSHGWRRUJDQL]HJHQGHUWUDLQLQJIRUWKH
WHFKQLFDODQGDGPLQLVWUDWLYHVWDIIWKURXJKRXWWKHQDWLRQDODJULFXOWXUDOUHVHDUFKV\VWHP
% 1HZO\UHFUXLWHGVWDIIVKRXOGEHHQOLJKWHQHGZLWKWKHUHOHYDQFHDQGWHFKQLTXHVRIJHQGHU
DQDO\VLVLQDJULFXOWXUDOUHVHDUFK

(WKLRSLD
% 6HQVLWL]DWLRQDQGLQWHQVLYHWUDLQLQJQHHGWREHRUJDQL]HGWRFUHDWHDGHTXDWHDZDUHQHVVRQ
JHQGHUFRQFHSWVJHQGHUDQDO\VLVWHFKQLTXHVKRZWRSUHSDUHJHQGHUUHVSRQVLYHUHVHDUFK
SODQVHWF
% 5HVHDUFKSURSRVDOZULWLQJDQGUHYLHZSURFHGXUHVVKRXOGLQFRUSRUDWHFULWHULDIRUJHQGHU
UHVSRQVLYHQHVVDQGDFFRXQWDELOLW\
% 5HVHDUFKVWUDWHJLHVQHHGWREHUHYLVHGDQGXSGDWHGE\FRQVLGHULQJJHQGHUDVSHFWV
% 0DQXDOVUHODWHGWRJHQGHUFRQFHSWVJHQGHUPDLQVWUHDPLQJWHFKQLTXHVDQGJHQGHUDQDO\VLV
WRROVQHHGWREHSUHSDUHGDQGGLVWULEXWHGWRDOOUHVHDUFKFHQWHUVIRUUHIHUHQFH
% 7KHUHVKRXOGEHFORVHPRQLWRULQJDQGHYDOXDWLRQRIJHQGHUUHVSRQVLYHUHVHDUFKWRLGHQWLI\
SUREOHPVHDUO\DQGSURYLGHWLPHO\FRUUHFWLYHPHDVXUHV
% $PHFKDQLVPVKRXOGEHGHVLJQHGWREDODQFHWKHQXPEHURIZRPHQDQGPHQVWDIILQWKH
QDWLRQDOUHVHDUFKV\VWHP
$FNQRZOHGJHPHQWV
7KHDXWKRUV DUHJUDWHIXO WR DOOZKRFRQWULEXWHG WR WKH VXFFHVVRI WKLV VFULSW:HZRXOG OLNH WR
WKDQN WKHPDQDJHPHQW RI(,$5 IRU WKHLU VXSSRUW IRU FUHDWLQJ IDYRUDEOH FRQGLWLRQVGXULQJ WKH
VWXG\DQGSURYLGLQJYDOXDEOHLQIRUPDWLRQGXULQJLQWHUYLHZ:HZRXOGDOVROLNHWRWKDQNWKHFHQWHU
GLUHFWRUV DQG UHVHDUFKHUV IRU WKHLU DGPLQLVWUDWLYH VXSSRUW DQG SURYLGLQJ QHFHVVDU\ LQIRUPDWLRQ
GXULQJWKHLQWHUYLHZV:HDUHDOVRJUDWHIXOWR$6$5(&$(&$3$3$DQGWKH35*$3URJUDPIRU
WDNLQJWKHLQLWLDWLYHWRRUJDQL]HDQGVXSSRUWWKHJHQGHUPDLQVWUHDPLQJDFWLYLWLHVZLWKLQWKH1$56
RI$6$5(&$DQGIRUWKHLUWHFKQLFDOILQDQFLDODQGRWKHUORJLVWLFDOVXSSRUW
5HIHUHQFHV
%RJDOHFK$3ROLF\DSSURDFKWRPDLQVWUHDPJHQGHULQ(WKLRSLD,Q3URFHHGLQJVRIWKH1DWLRQDO
:RUNVKRSRQ,QVWLWXWLRQDOL]LQJ*HQGHU3ODQQLQJLQ$JULFXOWXUDO7HFKQRORJ\*HQHUDWLRQDQG
7UDQVIHU3URFHVV($52$GGLV$EDED3S±
($52 (WKLRSLDQ$JULFXOWXUDO 5HVHDUFK 2UJDQL]DWLRQ  1DWLRQDO$JULFXOWXUDO 5HVHDUFK
6WUDWHJLF3ODQ($52$GGLV$EDEDXQSXEOLVKHG
(,$5 (WKLRSLDQ ,QVWLWXWH RI$JULFXOWXUDO 5HVHDUFK  )RFXVLQJ$JULFXOWXUDO 5HVHDUFK WR
$GGUHVV'HYHORSPHQW1HHGV'LUHFWLRQVIRU$JULFXOWXUDO5HVHDUFKLQ(WKLRSLD(,$5$GGLV
$EDED
<HVKL&&RPSDUDWLYHDQDO\VLVRIJHQGHUUHODWHGIDUPKRXVHKROGVLQWKH$UVL1HJHOHIDUPLQJ
]RQHLQ(WKLRSLD06F$JULFWKHVLV'HSDUWPHQWRI$JULFXOWXUDO(FRQRPLFV([WHQVLRQDQG
5XUDO'HYHORSPHQW8QLYHUVLW\RI3UHWRULD3UHWRULD6RXWK$IULFD

([SHULHQFHVDQGOHVVRQVOHDUQHGLQWKHPDLQVWUHDPLQJRIJHQGHUDQDO\VLVDQG
SDUWLFLSDWRU\UHVHDUFKLQQDWLRQDODJULFXOWXUDOUHVHDUFKV\VWHPV7KHFDVHRI
.HQ\D$JULFXOWXUDO5HVHDUFK,QVWLWXWH.$5,
-DQH11JXJL'DYH-:1\RQJHVDDQG9LROHW*DWKDDUD
3DUWLFLSDWRU\5HVHDUFKDQG*HQGHU$QDO\VLV35*$SURMHFWDQGLWVFRQWULEXWLRQWRWKH
PDLQVWUHDPLQJRISDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLVLQ.$5,
7KH RYHUDOO JRDO RI WKH35*$SURMHFW LQ.$5,ZDV WR HQKDQFH WKH ,QVWLWXWH¶V HIIRUWV WRZDUGV
PDLQVWUHDPLQJ SDUWLFLSDWRU\ UHVHDUFK DQG JHQGHU DQDO\VLV 7KHVH HIIRUWV KDYH EHHQ RQJRLQJ
VLQFHWKHHDUO\V7KHXVHRISDUWLFLSDWRU\DSSURDFKHVLQWKH,QVWLWXWHVWDUWHGLQWKURXJK
DGRSWLRQRI)DUPLQJ6\VWHPV$SSURDFKWR5HVHDUFK([WHQVLRQDQG7UDLQLQJ)6$5(7GXULQJ
WKHLPSOHPHQWDWLRQRILWVDGDSWLYHUHVHDUFKSURJUDP0DWDWDHWDO+RZHYHUWKLVDSSURDFK
GLGQRWDFKLHYHKLJKOHYHOVRIWHFKQRORJ\DGRSWLRQDPRQJWKHWDUJHWHGJURXSVDQGIDUPHUV¶\LHOGV
FRQWLQXHGWREHOHVVWKDQWKHSRWHQWLDO.RRLMPDQDQG0EDEX7KH)6$5(7DSSURDFK
WDUJHWHG IDUPHUV DV D KRPRJHQHRXV JURXS VPDOOVFDOH IDUPHUV RU WKH UXUDO SRRU DQG WRRN QR
DFFRXQWRIJHQGHUGLIIHUHQFHVRUFXOWXUDOQRUPV:RPHQIDUPHUV²DOWKRXJKWKH\FRQWULEXWH
RIWKHODERULQIRRGSURGXFWLRQDQGLQFDVKFURSSURGXFWLRQ²ZHUHQRWWDUJHWHGLQUHVHDUFK
DFWLYLWLHV .RRLMPDQ DQG0EDEX  7KLV OHG WR WKH UHFRJQLWLRQ WKDW WKH LQFRUSRUDWLRQ RI
JHQGHU FRQFHUQV LQ WKH UHVHDUFKSURFHVVZDVQHFHVVDU\.$5,¶VJHQGHUPDLQVWUHDPLQJSURFHVV
VWDUWHGLQZLWKWKHHVWDEOLVKPHQWRIWKH.$5,*HQGHU7DVN)RUFH*7)WKDWZDVHQWUXVWHG
ZLWKWKHUROHRIKDUPRQL]LQJDOOWKHLQLWLDWLYHVWDNHQWRHQDEOHUHVHDUFKVFLHQWLVWVDQGWKHHQWLUH
V\VWHPWRWDNHLQWRDFFRXQWJHQGHULVVXHVLQWKHLUUHVHDUFKDFWLYLWLHV&XUU\HWDO1JXJL
DQG2GHUD7KH WHUPVRIUHIHUHQFH725VRI WKH WDVNIRUFHZHUH WRUHYLHZWKHSDVW
DQGFXUUHQWVWDWXVRIJHQGHULVVXHVLQDJULFXOWXUDOGHYHORSPHQWZLWKVSHFLDOHPSKDVLVRQVXFFHVV
VWRULHVFRQVWUDLQWVDQGDSSURSULDWHFDVHVWXGLHVLGHQWLI\LQVWLWXWLRQDOLVVXHVZLWKUHVSHFWWRWKH
LQWHJUDWLRQRIJHQGHULVVXHVLQ.$5,DQGRWKHUUHOHYDQWLQVWLWXWLRQVLQDJULFXOWXUDOGHYHORSPHQW
GHYHORSLPSOHPHQWDWLRQVWUDWHJLHVDQGGHYHORSDSODQRIDFWLRQ
7KURXJKWKH35*$SURMHFWDFWLYLWLHVKDYHEHHQLPSOHPHQWHGWKDWKDYHFRQWULEXWHGWRZDUGWKH
DFKLHYHPHQWRIWKHVH725V7KHVHDFWLYLWLHVZHUHRUJDQL]DWLRQDODQDO\VLVWRDVVHVVWKHVWDWXV
RI SDUWLFLSDWRU\ UHVHDUFK DQGJHQGHU DQDO\VLV LQ.$5,  FDVH VWXGLHV WR DVVHVV WKH RXWFRPH
DQGLPSDFWRIJHQGHUVHQVLWLYLW\LQUHVHDUFKSURMHFWVHQKDQFLQJ.$5,¶VFDSDFLW\WRFRQGXFW
JHQGHUVHQVLWLYHSDUWLFLSDWRU\UHVHDUFKDQGSODQQLQJIXUWKHUJHQGHUPDLQVWUHDPLQJVWUDWHJLHV
7KHILUVWWKUHHRIWKHVHDFWLYLWLHVKDYHFRQWULEXWHGWRWKHDFKLHYHPHQWV725VDQGDVZHOODV
GRFXPHQWLQJWKHLPSDFWRI.$5,¶VJHQGHUPDLQVWUHDPLQJHIIRUWVDWERWKLQVWLWXWLRQDODQGSURMHFW
OHYHOV
$W WKH RUJDQL]DWLRQDO OHYHO WKH 35*$ SURMHFW KDV UHDZDNHQHG WKH JHQGHUPDLQVWUHDPLQJ
SURFHVV WKDW ZDV FORVH WR VWDJQDWLRQ VLQFH WKH HQG RI 1DWLRQDO$JULFXOWXUDO 5HVHDUFK 3URMHFW
WZR1RVSHFLILFIXQGVKDGEHHQSXWDVLGHIRUJHQGHUUHODWHGZRUNDQGQRJHQGHUZRUNVKRSVKDG
EHHQIXQGHGVLQFH*HQGHUKDVEHHQ WHUPHGDFURVVFXWWLQJ LVVXHDQG LWV LQFRUSRUDWLRQ LQ
UHVHDUFKSURFHVVHV WDNHQIRUJUDQWHGRU OHIW WR LQGLYLGXDOVFLHQWLVWV¶ LQWHUHVW7KH35*$SURMHFW
DOVRHQKDQFHG.$5,¶VFDSDFLW\E\WUDLQLQJRIWZRJHQGHUWUDLQHUVDQGHTXLSSLQJQHZO\UHFUXLWHG
VFLHQWLVWVZLWKSDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLVNQRZOHGJHVNLOOV7KHSURMHFWKDVDOVR
IRVWHUHGQHWZRUNLQJDQGFROODERUDWLRQEHWZHHQ.$5,DQGRWKHU1$567KHFDVHVWXGLHVZLOOEH

.HQ\D
XVHIXO DV WUDLQLQJPDWHULDOV DQG MXVWLILFDWLRQ IRU JHQGHUVHQVLWLYH UHVHDUFKZKLOH WKH SURSRVHG
DFWLRQSODQRQFHLPSOHPHQWHGFDQSXVKWKHJHQGHUPDLQVWUHDPLQJSURFHVVWRFRPSOHWLRQ
7KHRXWFRPHVRI HDFKRI WKHVH DFWLYLWLHV DUH GLVFXVVHGEHORZ7KH IRXUWK DFWLYLW\XVHG WKH
OHVVRQVOHDUQHGIURPWKHILUVWWKUHHDQGWKHLQSXWIURPWKH.$5,JHQGHUDGYLVRUVWRSODQIXUWKHU
JHQGHUPDLQVWUHDPLQJHIIRUWV
2UJDQL]DWLRQDODQDO\VLV
7KHRUJDQL]DWLRQDO DQDO\VLV IRFXVHGRQ WKH OHYHO RI JHQGHU DZDUHQHVV DQG.$5,¶V FDSDFLW\ WR
LQFRUSRUDWHJHQGHULQLWVUHVHDUFKDFWLYLWLHV'DWDZHUHFROOHFWHGWKURXJKGHVNUHVHDUFKDQGE\
FRQGXFWLQJ  LQWHUYLHZVZLWKDUDQGRPO\VHOHFWHGVDPSOHRI.$5,FHQWHUVXVLQJ WZRVHWVRI
VHPLVWUXFWXUHGTXHVWLRQQDLUHVDGPLQLVWHUHGRQPHQDQGZRPHQPDQDJHPHQWVWDII
DQGWHFKQLFDOVWDIIPHQDQGZRPHQ%RWKTXDQWLWDWLYHDQGTXDOLWDWLYHGDWDZHUH
FROOHFWHG IRFXVLQJRQ WKH WKUHHGLPHQVLRQVDQGQLQHHOHPHQWVRIDQRUJDQL]DWLRQDO IUDPHZRUN
*URYHUPDQDQG*XUXQJ
7KHUHVXOWVUHYHDOHGDKLJKUHFRJQLWLRQRIJHQGHUFRQFHUQVRIWKHUHVHDUFKHUVDQG
RIWKHVHQLRUPDQDJHUV$PRQJWKHNH\UHDVRQVJLYHQIRUWKLVUHFRJQLWLRQDUHWKDWJHQGHUDQDO\VLV
OHDGVWRIRFXVHGDQGWDUJHWHGUHVHDUFKLQFUHDVHVWHFKQRORJ\DGRSWLRQDQGSURMHFWHIILFLHQF\
DQGFRQWULEXWHVWRIDUPHUHPSRZHUPHQW0RVWVFLHQWLVWVZHUHDZDUHRI.$5,¶V
JHQGHUPDLQVWUHDPLQJ HIIRUWV RI UHVHDUFKHUV RIPDQDJHUV5HFRJQLWLRQ IRU JHQGHU
LVDOVRUHIOHFWHGWKHODVWWZRVWUDWHJLFSODQV7KH.$5,6WUDWHJLF3ODQ±.$5,
VWDWHVWKDW³,QSXUVXLWRILWVPLVVLRQ.$5,SURDFWLYHO\VHHNVWRDFTXLUHDQGFRQWULEXWHNQRZOHGJH
DQG FUHDWLYH VROXWLRQV WKDW DUHSDUWLFLSDWRU\DQG FOLHQWRULHQWHGKROLVWLF DQG V\VWHPRULHQWHG
JHQGHUVHQVLWLYHDQGDIIRUGDEOHWRLWVVWDNHKROGHUV´,QWKH.$5,UHYLVHG6WUDWHJLF3ODQ±
.$5,VRFLRFXOWXUDODQGJHQGHULVVXHVDUHLGHQWLILHG
7KHWDVNVDQGUHVSRQVLELOLWLHVGXULQJWKHJHQGHUPDLQVWUHDPLQJSURFHVVKDYHEHHQZHOOGHILQHG
7KH*7)ZDVHQWUXVWHGZLWKSODQQLQJDQGLPSOHPHQWLQJWKHJHQGHUPDLQVWUHDPLQJHIIRUWVDUROH
WKDWKDVQRZEHHQWDNHQRYHUE\WKHJHQGHUFRRUGLQDWRU$WHDFK.$5,FHQWHUWKHUHDUHDWOHDVW
WZRWUDLQHGJHQGHUDGYLVRUVZKRDUHH[SHFWHGWRJLYHWKHQHFHVVDU\JHQGHULQSXWWRWKHLUFHQWHU¶V
UHVHDUFKDFWLYLWLHV7KHUHSUHVHQWDWLRQRIZRPHQLQWKHWRSPDQDJHPHQWKDVDOVRLQFUHDVHGIURP
MXVWDVVLVWDQWGLUHFWRUV$'VLQWR$'VFHQWHUGLUHFWRUV&'VDQGRQHRQWKH%RDUG
RI0DQDJHPHQW%R07RHPSKDVL]HWKHLPSRUWDQFHRIJHQGHULQDJULFXOWXUDOUHVHDUFKDJHQGHU
FRQIHUHQFHZDVKHOGLQ.$5,LQZLWKERWKLQWHUQDODQGH[WHUQDOSDUWLFLSDWLRQ$GGLWLRQDO
HIIRUWV WKDW KDYH EHHQPDGH LQFOXGH XSGDWLQJ RI WKH.$5, JXLGHOLQHV IRU SURSRVDOZULWLQJ WR
LQFOXGHJHQGHUFRQFHUQVDQGUHJXODUSXEOLFDWLRQRIJHQGHUUHODWHGDUWLFOHVLQWKH.$5,+LJKOLJKWHU
DQGDQQXDOUHSRUWV
&RQWLQXRXVHPSKDVLVRQWKHLPSRUWDQFHRIJHQGHUKDVEHHQPDGHGXULQJDOOUHVHDUFKIRUXPVDQG
SDUWLFXODUO\GXULQJWKHFHQWHUUHVHDUFKDGYLVRU\FRPPLWWHH&5$&PHHWLQJVKHOGDQQXDOO\LQDOO
.$5,FHQWHUVWRGLVFXVQHZDQGRQJRLQJUHVHDUFKDFWLYLWLHV7KHJHQGHUFRRUGLQDWRUDQGPHPEHUV
RIWKH*7)DWWHQGWKHVHPHHWLQJVDQGJLYHJHQGHULQSXW0RQLWRULQJRIWKHJHQGHUPDLQVWUHDPLQJ
SURFHVVLVGRQHGXULQJWKHVDPHPHHWLQJVDQGDOVRE\SD\LQJDWWHQWLRQWRJHQGHUGXULQJWKHDQQXDO
EHQHILFLDODVVHVVPHQW%$H[HUFLVH*HQGHUVHQVLWLYLW\LVDOVRDPRQJWKHFULWHULDXVHGGXULQJWKH
MXGJLQJRIWKHEHVWSURMHFWVIRUGLVSOD\DWWKHELHQQLDO.$5,VFLHQWLILFFRQIHUHQFHV

-DQH11JXJL'DYH-:1\RQJHVDDQG9LROHW*DWKDDUD
([SHUWLVH LQJHQGHUKDVEHHQFUHDWHGDPRQJWKHUHVHDUFKVFLHQWLVWV WKURXJKLPSOHPHQWDWLRQ
RI*7)¶VJHQGHUVHQVLWL]DWLRQSURJUDP7ZRURXQGVRIJHQGHUZRUNVKRSVZHUHFRQGXFWHGIURP
WRLQDOO.$5,FHQWHUV*7)UHSRUWVVKRZWKDWPRUHWKDQJHQGHUZRUNVKRSVKDYH
EHHQFRQGXFWHGWUDLQLQJRYHUVFLHQWLVWVDQGWKHLUFROODERUDWRUVLQWKHH[WHQVLRQVHUYLFHV$V
SDUW RI WKH VHQVLWL]DWLRQ SURJUDPZLOOLQJ VFLHQWLVWVZHUH DOVR HQFRXUDJHG DQG IXQGHG IRU ERWK
VKRUW DQG ORQJWHUPJHQGHU WUDLQLQJ RXWVLGH.$5,7KH UHVSRQGHQWV FRQILUPHG WKLV²PRVW RI
WKHP  IRU SDUWLFLSDWRU\ UHVHDUFK DQG  IRU JHQGHU DQDO\VLV LQGLFDWLQJ WKDW WKH\ KDG
EHHQWUDLQHGLQWKHODWHVDQGHDUO\V7RVXVWDLQWKHJHQGHUVHQVLWL]DWLRQSURJUDPILYH
JHQGHUWUDLQHUVZHUHWUDLQHGDQGLQLWLDOO\ZRUNHGDORQJVLGHKLUHGFRQVXOWDQWVWRIDFLOLWDWHJHQGHU
ZRUNVKRSV7KHHVWDEOLVKPHQWRIDJHQGHUDQGDJULFXOWXUDOUHVHDUFKGDWDEDVH.$5,*$5'LQ
 WRPDNHJHQGHUUHODWHG OLWHUDWXUH DYDLODEOH WR UHVHDUFKHUVERWK LQ VRIW DQGKDUG FRSLHV LQ
WKH.$5,+4 OLEUDU\DOVRHQKDQFHG WKHJHQGHUH[SHUWLVH7KHPHFKDQLVPV LQSODFH WR VXVWDLQ
WKHJHQGHUPDLQVWUHDPLQJSURFHVVZLWKLQWKH,QVWLWXWHLQFOXGHWUDLQHGWUDLQHUVFRQWLQXRXVJHQGHU
LQSXWVGXULQJUHVHDUFKIRUXPVDQGDQLQFHQWLYHV\VWHPRIUHZDUGLQJVFLHQWLVWVZKRLQFRUSRUDWH
JHQGHUDQDO\VHVLQWKHLUSDSHUVWKDWDUHSUHVHQWHGGXULQJWKH.$5,ELHQQLDOVFLHQWLILFFRQIHUHQFHV
:LWKLQ.$5,WKHDWWLWXGHDPRQJWKHWRSPDQDJHPHQWRQJHQGHUVHQVLWLYLW\LVTXLWHJRRG7KLVKDV
HQKDQFHGWKHSRVLWLYHLPDJHRIWKHRUJDQL]DWLRQDQGPDNHVPDQDJHPHQWUHVSRQGSRVLWLYHO\WRDQ\
RXWVLGHFDOORQJHQGHUFRQFHUQV
2QWKHVRFLRSROLWLFDOGLPHQVLRQERWKH[LVWLQJGRFXPHQWVDQGWKHYLHZVRIWKHUHVSRQGHQWV
VKRZWKDWWKHUHZDVVRPHLQIOXHQFHIURPGHYHORSPHQWSDUWQHUVGXULQJWKHLQLWLDOVWDJHVRI.$5,¶V
JHQGHUPDLQVWUHDPLQJSURFHVV$OO WKH.$5,GRQRUFRRUGLQDWRUV DW WKH WLPHZHUHPHPEHUVRI
WKH*7)DQGIXQGHGDOOWKHDFWLYLWLHVSURSRVHGE\*7)6RPHRIWKHVHQLRUPDQDJHUVDQG
RIWKHUHVHDUFKHUVQRWHGWKLVLQIOXHQFH+RZHYHUWKHUHDUHLQGLFDWLRQVWKDW.$5,DOVRSOD\HG
WKHPDMRUUROHLQLPSOHPHQWLQJWKHSURFHVVVLQFHWRSPDQDJHUVSDUWLFLSDWHGIXOO\DQGVXSSRUWHG
DOO WKH*7)DFWLYLWLHV7KHKHDGVRIYDULRXVSURJUDPVZHUH*7)PHPEHUVZKLOH WKH$'VDQG
&'VSDUWLFLSDWHGLQWKHSUHSDUDWLRQRIWKHJHQGHUFRQIHUHQFH7KHPDQDJHUVDOVRDWWHQGHGDKDOI
GD\JHQGHUVHQVLWL]DWLRQZRUNVKRSKHOG DW.$5,+4 LQ  DQG WKH JHQGHU FRQIHUHQFH7KH
LQYROYHPHQWRIZRPHQLQWKH*7)KDVEHHQKLJKIRXURIWKHLQLWLDOPHPEHUVZHUHZRPHQDPRQJ
WKHP D JHQGHU DFWLYLVW IURP:LQURFN ,QWHUQDWLRQDO 2Q WKH URRPIRUPDQHXYHU GLPHQVLRQ DQ
LQFHQWLYH WR HQKDQFH WKH LQFRUSRUDWLRQRIJHQGHU FRQFHUQV LQSURMHFWVZDV VWDUWHG LQ WKDW
LQYROYHGJLYLQJDWURSK\DQGFDVKDZDUGWRWKHWKUHHPRVWJHQGHUVHQVLWLYHSDSHUVSUHVHQWHGLQWKH
.$5,ELHQQLDOVFLHQWLILFFRQIHUHQFH
,Q WKH FXOWXUDO GLPHQVLRQ .$5, KDV FKDQJHG IURP LWV SDVW PDOHGRPLQDWLRQ FXOWXUH WR
LQYROYLQJIHPDOHVFLHQWLVWVLQUHVHDUFKSURMHFWWHDPVDVZHOODVWDUJHWLQJERWKPDOHDQGIHPDOH
IDUPHUVLQUHVHDUFKDFWLYLWLHV7KHVHFKDQJHVZHUHUHSRUWHGE\RIWKHUHVHDUFKHUVDQG
RIPDQDJHUVGXULQJWKHRUJDQL]DWLRQDODQDO\VLV0XOWLGLVFLSOLQDULW\LVHPSKDVL]HGDQGSUDFWLVHG
LQDOOUHVHDUFKSURMHFWV7KHSDVWSUDFWLFHVDPRQJWKHUHVHDUFKVFLHQWLVWVRIWDUJHWLQJPDOHIDUPHUV
KDVEHHQUHSODFHGE\XVHRIIDUPHUJURXSVDSSURDFKHVVXFKDVWKHIDUPHUILHOGVFKRRO))6DQG
FRPPXQLW\EDVHGRUJDQL]DWLRQV&%2V,Q.$5,LQWURGXFHGDQHZFRQFHSWWKH$JULFXOWXUDO
7HFKQRORJ\ ,QIRUPDWLRQ 5HVSRQVH ,QLWLDWLYH $7,5, ZKLFK LQWHQGHG WR HPSRZHU IDUPHUV WR
GHPDQGWKH,QVWLWXWH¶VWHFKQRORJLHVGLUHFWO\RUWKURXJKWKHH[WHQVLRQSHUVRQQHOXQGHUWKH0LQLVWU\
RI$JULFXOWXUH(PSKDVLVLVRQHQVXULQJDEDODQFHGSDUWLFLSDWLRQRIPHQDQGZRPHQLQWKHVHJURXSV
0RVWRIWKH$7,5,JURXSVDUHZRPHQ¶VJURXSV.$5,¶VSXEOLFDWLRQVDQGGLVVHPLQDWLRQPDWHULDOV
LQFOXGLQJLWVSROLF\GRFXPHQW²LHWKH6WUDWHJLF3ODQ±.$5,²FDOHQGDUVDQG
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SURFHHGLQJVGHPRQVWUDWHWKLVFKDQJHE\WKHLUUHIOHFWLRQRIJHQGHULVVXHVDQGJHQGHULQYROYHPHQW
$VXPPDU\RIWKHRUJDQL]DWLRQDOFKDQJHVDFKLHYHGLQ.$5,VRIDULVJLYHQLQWKHDSSHQGL[
$VDUHVXOWRIWKHVHFKDQJHVUHVHDUFKVFLHQWLVWVKDYHVWDUWHGWRLQFRUSRUDWHJHQGHUFRQFHUQV
LQWKHLUUHVHDUFKDFWLYLWLHV²RIWKHUHVSRQGHQWVUHSRUWHGWREHGRLQJVRRFFDVLRQDOO\DQG
UHJXODUO\7KHUHVSRQGHQWVFLWHGWKHDGYDQWDJHVRIWKLVLQFOXVLRQWRLQFOXGHSDUWLFLSDWLRQRI
PHQDQGZRPHQIDUPHUVDQGSURSHUWDUJHWLQJRIWHFKQRORJLHVWRXVHUV$PRQJWKHSDUWLFLSDWRU\
DSSURDFKHVXVHGLQ.$5,WKH)DUPHU)LHOG6FKRROZDVUDWHGKLJKHVWLQDFKLHYLQJWKHVHW
SURMHFWRXWSXWV$UHYLHZRI.$5,DQQXDOUHSRUWVDQGFRQIHUHQFHSURFHHGLQJVLGHQWLILHGDQXPEHU
RISURMHFWVWKDWKDGLQFOXGHGJHQGHUFRQFHUQVGXULQJWKHLUUHVHDUFKF\FOH
7KHWKDQGWKHWK.$5,ELHQQLDOVFLHQWLILFFRQIHUHQFHVKDGDQGSURMHFWVZLWK
JHQGHUGLVDJJUHJDWHGGDWDUHVSHFWLYHO\ZKLOHWKHDQQXDOVUHSRUWVRIDQGKDGDQG
RIVXFKSURMHFWV7ZRRIWKHVHSURMHFWVZHUHVHOHFWHGIRUFDVHVWXGLHVUHSRUWHGLQWKHQH[W
VHFWLRQRIWKLVFKDSWHU
&DVHVWXGLHV
7KHFDVHVWXGLHVZHUHFDUULHGRXWWRDVVHVVWKHFRQWULEXWLRQRIJHQGHULQFRUSRUDWLRQRQWHFKQRORJ\
DGRSWLRQDQGIDUPHUV¶OLYHOLKRRGV&RQVLGHULQJWKHFRPSOH[QDWXUHRIVRFLRFXOWXUDOVHWXSVRIWKH
.HQ\DQIDUPLQJFRPPXQLWLHVDQGWKHLULPSDFWRQDJULFXOWXUDOGHYHORSPHQWLQLWLDWLYHVWKHXVHRI
FDVHVWXGLHVLVDQDSSURSULDWHDSSURDFKIRUDVVHVVLQJWKHRXWFRPHVRIJHQGHUPDLQVWUHDPLQJHIIRUWV
0HWWULFN7KURXJKWKHVHFDVHVWXGLHVDGHHSHUXQGHUVWDQGLQJRIWKHJHQGHUPDLQVWUHDPLQJ
HIIRUWV WKHLU LPSDFWDQG OLPLWDWLRQV LQ WHUPVRIHQKDQFLQJ WHFKQRORJ\GHYHORSPHQWZHUH WREH
LGHQWLILHG7KHVWXG\ILQGLQJVZLOODVVLVW.$5,LQSODQQLQJIXUWKHUJHQGHUPDLQVWUHDPLQJVWUDWHJLHV
ZKLOH WKH FDVHVWXG\ UHVXOWVZLOO EH XVHG WR GHYHORS WDLORUPDGH WUDLQLQJPDWHULDOV IRU JHQGHU
UHVSRQVLYHDJULFXOWXUDOGHYHORSPHQW
7KHVSHFLILFREMHFWLYHVRIFRQGXFWLQJWKHVHFDVHVWXGLHVZHUHWRLGHQWLI\SURMHFWVLPSOHPHQWHG
LQ.$5,XVLQJJHQGHUVHQVLWLYHSDUWLFLSDWRU\DSSURDFKHVDVVHVVWKHJHQGHUSDUWLFLSDWLRQLQWKH
LGHQWLILHGSURMHFWDFWLYLWLHVDVVHVVWKHLPSDFWRIJHQGHUVHQVLWLYHSDUWLFLSDWRU\DSSURDFKHVRQ
WHFKQRORJ\DGRSWLRQDQGDVVHVV WKHFRQWULEXWLRQRIVXFKDGRSWLRQ WRZDUGHPSRZHUPHQWRI
ZRPHQDQG\RXWKLQWDUJHWIDUPLQJFRPPXQLWLHV$VXPPDU\RIWKHVHOHFWHGSURMHFWVLVJLYHQLQ
7DEOH
,QGLJHQRXVSRXOWU\FDVHVWXG\
7KLVSURMHFWZDVLPSOHPHQWHGLQZHVWHUQ.HQ\DE\UHVHDUFKVFLHQWLVWVLQ.$5,.DNDPHJDDQG
ZRQILUVWSULFHLQWKHJHQGHUVHQVLWLYLW\FDWHJRU\RIWKHWK.$5,ELHQQLDOVFLHQWLILFFRQIHUHQFH
7KHSURMHFWDFWLYLWLHVVWDUWHGLQZLWKDSDUWLFLSDWRU\UXUDODSSUDLVDO35$FRQGXFWHG
LQ IRXUYLOODJHV WRDVVHVV WKH LQGLJHQRXVSRXOWU\SURGXFWLRQHQWHUSULVHDQG WR LGHQWLI\SRWHQWLDO
LQWHUYHQWLRQVIRULWVLPSURYHPHQW7KH35$UHSRUWGRFXPHQWHGWKHPDMRUFRQVWUDLQWVWRLQGLJHQRXV
SRXOWU\SURGXFWLRQWKHJHQGHUUHODWLRQVKLSVDQGWKHDYDLODEOHRSSRUWXQLWLHVIRULPSURYHPHQW%R[
,WZDVDOVRIRXQGWKDWPRVWRIWKHUHVSRQGHQWVLQWKHKRXVHKROGVFRYHUHGLQWKLVVWXG\
NHSWRQDYHUDJHRUPRUHLQGLJHQRXVFKLFNHQV

-DQH11JXJL'DYH-:1\RQJHVDDQG9LROHW*DWKDDUD
7DEOH3URMHFWVVHOHFWHGIRUFDVHVWXG\
3URMHFWWLWOH 3URMHFWJRDO 7DUJHWJURXS *HQGHUFRQFHUQV
LQVRUSRUDWHG
7KHLPSURYHPHQWRI
LQGLJHQRXVSRXOWU\
SURGXFWLRQLQZHVWHUQ
.HQ\D
7RHTXLSIDUPHUV
ZLWKWHFKQRORJLHVWR
LPSURYHLQGLJHQRXV
SRXOWU\SURGXFWLRQ
)DUPHUJURXSV *HQGHUDQDO\VLVGRQH
*HQGHUSDUWLFLSDWLRQHQVXUHG
$WWHPSWPDGHWRFKDOOHQJH
H[LVWLQJJHQGHUUHODWLRQVKLSV
7KHVRLOPDQDJHPHQW
SURMHFWLQWKH1RUWK
5LIW9DOOH\UHJLRQ
7RDFKLHYHLQFUHDVHG
DQGVXVWDLQDEOH
FURSDQGOLYHVWRFN
SURGXFWLRQWKURXJK
VRLOPDQDJHPHQW
SUDFWLFHV
)DUPHU
UHVHDUFK
JURXSV
6HDVRQDODQGGDLO\FDOHQGDUV
IRUPHQDQGZRPHQLQFOXGHG
LQWKH35$UHSRUW
)DUPHU)LHOG
6FKRROV
*HQGHUFRQFHUQV
LQFRUSRUDWHGGXULQJ
ODWHUVWDJHVRISURMHFW
LPSOHPHQWDWLRQ
%R[%DVHOLQHGDWDRQLQGLJHQRXVSRXOWU\SURGXFWLRQ
0DMRUFRQVWUDLQWV ([LVWLQJJHQGHU
UHODWLRQVKLSV
$YDLODEOHRSSRUWXQLWLHV
% 'LVHDVHRXWEUHDNV
% 'HDWKRI\RXQJ
FKLFNV
% 3UHGDWLRQE\ELUGV
DQGRWKHUDQLPDOV
% /DFNRIYHWHULQDU\
DVVLVWDQFH
% /DFNRILQSXWVWR
EX\VXSSOHPHQWDU\
IHHGVDQGFRQVWUXFW
KRXVLQJIRUWKHELUGV
% :RPHQSOD\HGWKH
PDMRUUROHVLQWKH
PDQDJHPHQWRIWKH
FKLFNHQV
% 0DOHKRXVHKROG
KHDGVFRQWUROOHG
WKHFDVKDQGRWKHU
FXOWXUDOEHQHILWVWKDW
DFFUXHGIURPWKH
FKLFNHQUDLVLQJ
% (TXLSSLQJIDUPHUVZLWKNQRZOHGJH
DQGVNLOOVRQWKHSURWHFWLRQRI\RXQJ
ELUGVDQGEURRGPDQDJHPHQW
% 'HYHORSPHQWRIDQHODERUDWHDQG
VXVWDLQDEOHGLVHDVHFRQWUROSURJUDP
% 7DUJHWLQJRIDOOKRXVHKROGIDPLO\
PHPEHUVLQOLYHVWRFNDFWLYLWLHV
% 0HHWLQJWKHVWUDWHJLFQHHGVRIZRPHQ
IDUPHUVWKURXJKVHQVLWL]DWLRQRIPDOH
YHWHULQDU\DJHQWVDQGDOVRPDNLQJ
HIIRUWVWRWUDLQIHPDOHDJHQWV
*HQGHUSDUWLFLSDWLRQ
7KHUHVSRQGHQWVZHUHGUDZQIURPIRXUIDUPHUJURXSV²1HZ%XOLQGR3/$5JURXSPHQ
ZRPHQ%XOHPLDIDUPHUV¶JURXSPHQZRPHQ6LORDPIDUPHUV¶JURXSPHQZRPHQ
DQG9LWLQ\DOL]DIDUPHUV¶JURXSPHQZRPDQ²ERWKPHQDQGZRPHQIDUPHUVSDUWLFLSDWHG
LQ WKHSURMHFWDFWLYLWLHV $OWKRXJK WKHUHZHUHPRUHPHQ UHVSRQGHQWV  WKDQZRPHQ  LQ
WKHVDPSOHVHOHFWHGWKHWRWDOPHPEHUVKLSRIWKHIRXUJURXSVKDGPRUHZRPHQWKDQPHQ)LJXUH
+HQFHWKHUHZHUHPRUHZRPHQZKRSDUWLFLSDWHGLQFKLFNHQHQWHUSULVHWKDQPHQ7KHJRRG
SDUWLFLSDWLRQIRUZRPHQFDQEHDWWULEXWHGWRWKHJHQGHUFRQFHUQVWDNHQFDUHRILQWKHSURMHFWWKDW
LQFOXGHGWLPLQJRIPHHWLQJVFRQYHQLHQWYHQXHVHQFRXUDJHPHQWRIYXOQHUDEOHJURXSVVWUDWHJLHV
SODQQHGWRRYHUFRPHFXOWXUDOEDUULHUVDQGXVHRIDSSURSULDWHODQJXDJH&RUQZDOO
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:KHQDVNHGDERXWGHFLVLRQPDNLQJGXULQJ WKHSURMHFW LPSOHPHQWDWLRQ LWZDVUHYHDOHG WKDW
DOOZHUH LQYROYHGDVIROORZV UHVHDUFKHUVPHQDQGZRPHQFRPELQHGPHQDORQH
DQGZRPHQDORQH7KLVREVHUYDWLRQLVDWWULEXWHGWRWKHIDFWWKDWWKHPDMRULW\RIJURXS
OHDGHUVZHUHPHQGHVSLWH LQGLJHQRXVSRXOWU\ HQWHUSULVHEHLQJ WUDGLWLRQDOO\ DZRPHQ¶V DFWLYLW\
7KHVNLOOVDQGNQRZOHGJHDFTXLUHGZHUHRQGLDJQRVLVRISRXOWU\GLVHDVHVYDFFLQDWLRQRI
ELUGVVXSSOHPHQWDU\IHHGLQJDQGUHTXLUHGTXDQWLWLHVKRXVLQJIORFNVHOHFWLRQHJJ
VHOHFWLRQDQGEURRGLQJPDQDJHPHQW7KLVZDVDWUHPHQGRXVDFKLHYHPHQWZKHQFRPSDUHGWR
WKHUHSRUWWKDWRYHURIWKHIDUPHUVZHUHQRWDZDUHRIYDFFLQDWLQJELUGVDJDLQVWGLVHDVHV
.$5,$QQXDO5HSRUW2NLWRLHWDO
7HFKQRORJ\DGRSWLRQ
7KHSURMHFWDFKLHYHGKLJKDGRSWLRQUDWHVIRUWKHWHFKQRORJLHVGLVVHPLQDWHGWRWKHIDUPHUVZKLFK
UHVXOWHG LQD VKLIW IURPIUHHUDQJHSURGXFWLRQV\VWHPVZLWK OLWWOHRUQR VXSSOHPHQWDU\ IHHGLQJ
GLVHDVHFRQWURODQGSODQQHGEUHHGLQJWRDZHOOPDQDJHGLQGLJHQRXVSRXOWU\SURGXFWLRQV\VWHP
7KH DGRSWLRQ OHYHOV IRU WKH WHFKQRORJLHV OHDUQHG E\ WKH IDUPHUV ZHUH DV IROORZV EURRGLQJ
PDQDJHPHQWWHFKQRORJ\GLVHDVHFRQWURODQGVXSSOHPHQWDU\IHHGLQJ0RGHUQ
KRXVLQJZDVWKHOHDVWDGRSWHGWHFKQRORJ\RQO\RIWKHUHVSRQGHQWV:RPHQVFRUHGKLJKHVW
LQDGRSWLRQOHYHOVIRUEURRGLQJPDQDJHPHQWEXWORZHVWLQPRGHUQKRXVLQJ)RU
WKHPRGHUQKRXVLQJODFNRIUHVRXUFHVWREX\PDWHULDOZDVFLWHGDVWKHPDMRUFRQVWUDLQWIRUDOOEXW
WKHIDFWWKDWKRXVHFRQVWUXFWLRQLVDµPDQ¶VUROH¶PD\KDYHEHHQDOLPLWLQJIDFWRUIRUWKHZRPHQ
0RVWUHVSRQGHQWVSUHIHUUHGWRKRXVHWKHLUFKLFNVLQDFRRSNQRZQDVµ/LVHUD¶$PRQJWKHRWKHU
FRQVWUDLQWVWRLPSURYHGLQGLJHQRXVSRXOWU\UHDULQJZHUHDFFHVVWRYDFFLQHVDQGGUXJVGXHWRODFN
RIFRROLQJIDFLOLWLHVLQWKHORFDOVKRSSLQJFHQWHUVFRVWRILQSXWVSUHGDWLRQHVSHFLDOO\RIFKLFNV
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)LJXUH5HVSRQGHQWV¶ELRGDWDSHUFHQWDJHV

-DQH11JXJL'DYH-:1\RQJHVDDQG9LROHW*DWKDDUD
DQGWKHIW)DUPHUVKDYHGHYLVHGWKHIROORZLQJSUHYHQWLYHPHDVXUHVWKDWDUHUHSRUWHGWREHKLJKO\
HIIHFWLYH
% .HHSLQJFKLFNVZDUPE\NHHSLQJ WKHP LQ LQVXODWHGEDVNHWV ZRPHQRQO\RU LQSODVWLF
FRQWDLQHUVLQZDUPZDWHURUDOORZLQJWKHPWRVOHHSQHDUILUHSODFHV
% 0DOHIDUPHUVSDLQWHGUHGRQFKLFNV¶EDFNVWRUHGXFHERWKELUGDQGKXPDQSUHGDWLRQ7KH
IDUPHUV FODLPHG WKDW WKH SUHGDWRU\ ELUGV DUH EOLQG WR UHG FRORUZKLOH KXPDQ SUHGDWRUV
DVVRFLDWHGWKHFRORULQJZLWKZLWFKFUDIW
,PSDFWRQSRXOWU\SHUIRUPDQFH
7KHSURMHFWKDVKDGQRWDEOHSRVLWLYH LPSDFWRQ WKH LQGLJHQRXVSRXOWU\SHUIRUPDQFH LQ WKDW WKH
SRSXODWLRQRIELUGVWKHLUTXDOLW\DQGHJJOD\LQJFDSDFLW\KDVLQFUHDVHG)DUPHUVDUHXVLQJPRUH
KHQV DQG HJJV IRU EURRGLQJ OHDGLQJ WR PRUH FKLFNV 'LVHDVH FRQWURO KRXVLQJ RI FKLFNV DQG
VXSSOHPHQWDU\IHHGLQJKDYHLQFUHDVHGWKHVXUYLYDOUDWHVRIWKHELUGV7KHPHDQQXPEHURIELUGV
SHUKROGLQJLQFUHDVHGDFURVVDOOW\SHVRIELUG7DEOH2IDOOWKHZRPHQUHVSRQGHQWVLQWHUYLHZHG
KDG±KHQVDQGKDGSXOOHWV$PRQJWKHPDOHUHVSRQGHQWVKDGKHQVDQG
KDGSXOOHWV7KHUHZHUHIHZFRFNHUHOVDWWKHWLPHRIWKHVWXG\EHFDXVHPDQ\KDGEHHQGLVSRVHG
RIGXULQJWKH'HFHPEHUIHVWLYLWLHV7KHHJJOD\LQJFDSDFLW\KDVULVHQIURP±LQWR±
HJJVSHUOD\LQJF\FOH&RQVLGHULQJWKDWRQHF\FOHODVWVPRQWKVWKHQDQLQGLYLGXDOKHQFDQOD\
XSWRHJJVSHU\HDU0RVWRIWKHIDUPHUVXVHGKHQVIRUEURRGLQJZLWKDPHDQKDWFKLQJUDWH
RIFKLFNVSHUKHQ0RUHWKDQRIWKHZRPHQXVHGPRUHHJJV±IRUEURRGLQJWKDQ
PHQ±7KLVLQGLFDWHVZRPHQ¶VZLOOLQJQHVVWRLQWHQVLI\WKHLUSURGXFWLRQ7KHV\QFKURQL]HG
EUHHGLQJWKDWLQYROYHVUHPRYLQJWKHFKLFNVIURPWKHEURRGLQJKHQDIWHUKDWFKLQJDQGJLYLQJKHU
PRUHHJJVWRVLWRQKDGHQDEOHGIDUPHUVWRLQFUHDVHWKHLUIORFNVZLWKLQDVKRUWWLPH7KHFKLFNVDUH
UHDUHGDZD\IURPWKHPRWKHUKHQDQGNHSWZDUPZLWKDUWLILFLDOKHDWLQLQVXODWHGEDVNHWVRUKRW
ZDWHUFRQWDLQHUV
7DEOH3RXOWU\SHUIRUPDQFH
,QGLFDWRU 6WDWXVLQ 6WDWXVLQ
5DQJH 0HDQ
(JJVODLGSHUKHQLQOD\LQJF\FOH ± ± 
1XPEHURIEURRGLQJKHQV &KHFN ± 
(JJVEURRGHGSHUKHQSHUF\FOH ± ± 
&KLFNVKDWFKHGSHUKHQSHUF\FOH ± ± 
6XUYLYLQJFKLFNVSHUKHQSHUF\FOH ± ± 
0HDQQXPEHURIELUGV
&KLFNV  
3XOOHWV  
&RFNHUHOVLPPDWXUHPDOHV  
+HQV  
&RFNVPDWXUHPDOHV  
7RWDOQXPEHURIELUGV  
6RXUFHIRUGDWD2NLWRLHWDO

.HQ\D
7KHVDOHRIELUGVLVPDNLQJDVLJQLILFDQWFRQWULEXWLRQWRKRXVHKROGLQFRPHVWRWKHH[WHQWWKDW
WKHUHVSRQGHQWVYLHZLQGLJHQRXVSRXOWU\SURGXFWLRQDVDPDMRUVRXUFHRILQFRPH(JJVDQGFKLFNV
DUHUDUHO\VROGUHSRUWHGE\DQGRIWKHUHVSRQGHQWVUHVSHFWLYHO\7KHPDLQVRXUFHVRI
LQFRPHDUHWKHFRFNVZLWKPHDQVHDVRQDOLQFRPHRI.(6IROORZHGE\SXOOHWVDW.(6
DQGFRFNHUHOVDW.(67KHVHLQFRPHVDUHGLUHFWO\SURSRUWLRQDOWRWKHPHDQSULFHVIRUHDFK
NLQGRIELUGZLWKFRFNVVHOOLQJDW.(67DEOHVKRZVWKHVXPDQGPHDQVDOHVDFKLHYHGE\WKH
UHVSRQGHQWVGXULQJWKH'HFHPEHUIHVWLYLWLHV
7DEOH$YHUDJHDQGPHDQSRXOWU\VDOHSULFHV.(6
&KLFNV (JJV 3XOOHWV &RFNHUHOV +HQV &RFNV
$YHUDJHSULFH ³     
0HDQVDOHSULFHV      
7RWDOVDOHVUHYHQXH
UHDOL]HG
     
,PSDFWRQIDUPHUV¶OLYHOLKRRGVDQGJHQGHUUHODWLRQVKLSV
7KHJHQGHUSDUWLFLSDWLRQDQGJHQGHUDZDUHQHVVFUHDWHGGXULQJWKHSURMHFWLQIOXHQFHGFKDQJHVLQ
JHQGHUUHODWLRQVKLSV7KHLQFRPHIURPSRXOWU\KDVOHGWRILQDQFLDOHPSRZHUPHQWRIZRPHQHQDEOLQJ
WKHP WRPHHW WKHLU EDVLF KRXVHKROG QHHGV 6RPHZRPHQ LQGLFDWHG WKDW WKH\ KDG RSHQHG EDQN
DFFRXQWV0HDQZKLOHWKH\RXWKKDGLQFUHDVHGDFFHVVWRDQGFRQWURORYHUWKHLULQFRPH7KHRYHUDOO
LPSDFWRIWKHVHLQFRPHVLQFOXGHLPSURYHPHQWLQKRXVHKROGV¶IRRGVHFXULW\UHGXFHGKRXVHKROG
FRQIOLFWVDQGPHQQRORQJHUKDYHWKHEXUGHQRISURYLGLQJIRUPLQRUKRXVHKROGLWHPVVXFKDVVDOW
DQGVXJDUWKDWDUHQRZPHWIURPWKHSURFHHGVIURPVDOHRIHJJV+RZHYHUWKHUHVSRQGHQWVFLWHG
VRPHSHUVLVWHQWFXOWXUDOSUDFWLFHVWKDWQHHGWRFKDQJHWRHQDEOHWKHLQGLJHQRXVSRXOWU\HQWHUSULVH
WRDFKLHYHLWVIXOOSRWHQWLDO%R[OLVWVWKHFKDQJHVLQJHQGHUUHODWLRQVKLSVPHQWLRQHGDQGWKRVH
WKDWQHHGFKDQJLQJ
7KHVWUDWHJLHVVXJJHVWHGE\WKHIDUPHUVGXULQJ WKHIRFXVJURXSGLVFXVVLRQVIRUHQKDQFLQJ
WKH LQGLJHQRXVSRXOWU\HQWHUSULVHZHUH LQFUHDVHGFRKHVLYHQHVVDPRQJ WKHH[LVWLQJIDUPHUV¶
JURXSVDQGLQLWLDWLRQRIDURWDWLQJJURXSIXQGDPRQJJURXSPHPEHUVWRDVVLVWHDFKRWKHULQ
FRQVWUXFWLRQRISRXOWU\KRXVHV
6RLO0DQDJHPHQW3URMHFWLQ1RUWK5LIW
7KH6RLO0DQDJHPHQW3URMHFW603ZDVLQLWLDWHGLQWRDGGUHVVWKHORZDQGGHFOLQLQJVRLO
IHUWLOLW\LQZHVWHUQ.HQ\D7KHSURMHFW¶VJRDOZDVWRDFKLHYHLQFUHDVHGDQGVXVWDLQDEOHFURSDQG
OLYHVWRFNSURGXFWLRQWKURXJKLPSURYHGVRLOPDQDJHPHQWSUDFWLFHV1\DPEDWLHWDO6HYHUDO
ORZFRVWVXVWDLQDEOHWHFKQRORJLHVZHUHGHYHORSHGZLWKIRXUIDUPHUFOXVWHUJURXSVGXULQJSKDVH,
RIWKHSURMHFW±
$FFRUGLQJ WR WKH SURMHFW¶V SULQFLSDO LQYHVWLJDWRU 'U )UDQFLV0X\HNKR QR VSHFLILF JHQGHU
HPSKDVLVRUJHQGHUDQDO\VLVZDVGRQHLQWKHLQLWLDOVWDJHVRIWKHSURMHFWEXWZDVLQWKHODWHUVWDJHV
+RZHYHUWKHSURMHFWUHSRUWVVKRZWKDWVRPHDWWHPSWVZHUHPDGHWRXQGHUVWDQGWKHJHQGHULVVXHV
LQWKHWDUJHWHGFRPPXQLW\E\FROOHFWLQJJHQGHUUHODWHGLQIRUPDWLRQGXULQJ35$V6HDVRQDODQG
GDLO\FDOHQGDUVIRUPHQDQGZRPHQZHUHLQFOXGHGLQWKH35$UHSRUW'HFLVLRQPDNLQJSDWWHUQV
LQGLFDWHGWKDWPRVWGHFLVLRQVRQIDUPPDQDJHPHQWZHUHPDGHE\PDOHKRXVHKROGKHDGVZKLOH

-DQH11JXJL'DYH-:1\RQJHVDDQG9LROHW*DWKDDUD
%R[&KDQJHVLQJHQGHUUHODWLRQVKLSVDQGFXOWXUDOLVVXHV\HWWRFKDQJH
&KDQJHVLQJHQGHUUHODWLRQVKLSV *HQGHULVVXHV\HWWRFKDQJH
% 7DERRVWKDWSUHYHQWHGZRPHQIURP
VODXJKWHULQJFKLFNHQVDQGHDWLQJHJJVKDYH
EHHQRYHUFRPH
% :RPHQFDQQRZVHOOHJJVDQGELUGVDQG
FRQWUROWKHLQFRPH
% :RPHQKDYHDFFHVVWRSRXOWU\SURGXFWLRQ
WHFKQRORJLHV
% ,QFUHDVHGLQYROYHPHQWRIPHQLQ
LQGLJHQRXVSRXOWU\
% ,QFUHDVHGDFFHVVWRDQGFRQWURORI
UHVRXUFHVDQGEHQHILWVLQFRPHFXOWXUDO
EHQHILWVIRUZRPHQ
% 3DUWLFLSDWLRQRIZRPHQLQGHFLVLRQ
PDNLQJSURFHVVHVDWERWKKRXVHKROGDQG
FRPPXQLW\OHYHOV
% 6RFLDO±ILQDQFLDOHPSRZHUPHQWIRUZRPHQ
% 0RYHPHQWRIOLYHELUGVGXULQJIXQHUDOV
DQGIHVWLYLWLHVWKDWOHDGVWRVSUHDGRI
SRXOWU\GLVHDVHV
% 7KHPDQGDWRU\WUDGLWLRQDOUHTXLUHPHQW
RIVODXJKWHULQJWZRFRFNVGXULQJ
FLUFXPFLVLRQRIDVRQWKDWOHDGVWRORVVRI
JRRGSRXOWU\EUHHGV
% 7KHSURKLELWLRQRQGDXJKWHUVLQODZVLWWLQJ
LQDPHHWLQJZLWKWKHLUIDWKHUVLQODZ
% /RVVRIDFFHVVWRDQGFRQWURORIRZQIORFN
IRUIHPDOH\RXWKVRQHYHQWRIPDUULDJH
WKDWKDVGLVFRXUDJHGWKLVJHQGHUJURXS
IURPSDUWLFLSDWLQJLQWKHSRXOWU\SURMHFW
% 3URKLELWLRQRIZRPHQIURPHDWLQJFHUWDLQ
SDUWVRIFKLFNHQEDFNDQGJL]]DUGWKDWDUH
UHVHUYHGIRUPHQ
% 0DUULHGZRPDQQRWDOORZHGWRVODXJKWHU
FKLFNHQIRUKHUYLVLWLQJPRWKHU
% 7DERRVWKDWSURKLELWGLVSRVDORIGHDGELUGV
LQSLWODWULQHV7KLVOHDGVWRSRRUGLVSRVDO
RIVXFKELUGVE\WKURZLQJWKHPLQWKH
EXVKDQGFRQWULEXWHVWRVSUHDGRISRXOWU\
GLVHDVHV
ZRPHQPDGHGHFLVLRQVRQKRXVHKROGUROHV7KLVLQIRUPDWLRQLQGLFDWHVWKHJHQGHUDZDUHQHVVRI
WKH UHVHDUFKHUV 7KH IROORZLQJ WHFKQRORJLHV ZHUH GHYHORSHG DQG GLVVHPLQDWHG WR WKH IDUPHUV
FRPSRVWPDNLQJ KDQGOLQJ DQG VWRUDJH RI IDUP\DUG PDQXUH PHWKRGV DQG UDWHV IRU
LQRUJDQLFIHUWLOL]HUDSSOLFDWLRQJUHHQPDQXUHLPSURYHPHQWRIFDWWOHGLHWVE\XVHRIOHJXPH
VXSSOHPHQWVWXPEXNL]DSODQWLQJ1DSLHUJUDVVVRLOFRQVHUYDWLRQPHWKRGVPDL]HVWRYHU
OLQHVVZHHWSRWDWRVWULSVPDNDULNDULDQGYHWLYHUJUDVVVWULSVVRLOFRQVHUYDWLRQVWUXFWXUHVDQG
LQWHJUDWHGSHVWPDQDJHPHQW,30EHDQKDXOXPDVKQHHPH[WUDFWVKRWSHSSHU
7KHDGRSWLRQUDWHVE\ZHUHORZHUWKDQH[SHFWHGEHFDXVHRIODFNRIDGHILQHGGLVVHPLQDWLRQ
V\VWHP7KHSURMHFWDVVXPHGWKDWIDUPHUVZRXOGWDNHXSWKHWHFKQRORJLHVDQGSDVVWKHPWRRWKHUV
VLQFH WKH\ZHUH IXOO\ LQYROYHG LQ WKH WHFKQRORJ\GHYHORSPHQWSURFHVVHV7KLVGLGQRWKDSSHQ
+RZHYHUWKHVHFRQGSKDVHRIWKHSURMHFWIRFXVHGRQVFDOLQJXSWKHGHYHORSHGWHFKQRORJLHVWRPRUH
IDUPLQJFRPPXQLWLHVWKURXJKWKHXVHRIIDUPHUSDUWLFLSDWRU\UHVHDUFK)35DQG))6DSSURDFKHV
*HQGHU HPSKDVLVZDVPDGH LQ WKLV SKDVH WR HQVXUH WKH SDUWLFLSDWLRQ RI ERWKPDOH DQG IHPDOH
IDUPHUVDVZHOODVLQWKHUHVHDUFKWHDP

.HQ\D
*HQGHUSDUWLFLSDWLRQ
%RWKPHQDQGZRPHQIDUPHUVRIGLIIHUHQWDJHVDQGHGXFDWLRQOHYHOVSDUWLFLSDWHGLQWKHDFWLYLWLHVRI
DOOWKH))6²0DWXQGDPDOHIHPDOH&KHSWX\DPDOHIHPDOH<X\D
PDOHIHPDOH%XVLPHPDOHIHPDOHDQGRWKHUPLQRUJURXSV7DQWDQD7RWXP
7DNZHVL&KHSNXQJD.DGRJRQ\R8SHQGR0WHOHPNR%LKROXDZLWKDWRWDOPDOHVDQG
IHPDOHV7KHELRGDWDRIWKHUHVSRQGHQWVVKRZWKDWWKHPDMRULW\KDGSULPDU\HGXFDWLRQDQG
VHFRQGDU\OHYHORIWKHKRXVHKROGVZHUHPDOHKHDGHGZKLOHDQGZHUHPDOH
KHDGHGIHPDOHPDQDJHGDQGIHPDOHKHDGHGUHVSHFWLYHO\
7KHPDMRULW\RI WKHUHVSRQGHQWVIHOW WKDW WKHSURMHFWZDVZHOO LPSOHPHQWHGDQGWKH\
KDG OHDUQHG YDULRXV WHFKQRORJLHV 7KH UHVSRQGHQWV REVHUYHG WKDW JHQGHU FRQFHUQV²LQFOXGLQJ
DSSURSULDWHWLPLQJRIPHHWLQJVFRQYHQLHQWYHQXHVHQFRXUDJHPHQWRIYXOQHUDEOHJURXSVDQGXVH
RIDSSURSULDWHODQJXDJHV²KDGEHHQLQFRUSRUDWHGLQWKHSURMHFW)RUW\IRXUSHUFHQWRIWKH
UHVSRQGHQWV UHSRUWHG WKDW IDUPHUV KDGEHHQ LQYROYHG LQ WKH SURMHFW¶V GHFLVLRQPDNLQJSURFHVV
+RZHYHUPRVWRIWKHUHVSRQGHQWVLQ0DWXQGDLQ&KHSWX\DLQ<X\DDQGLQ
%XVLPHQRWHGWKDWQRVWUDWHJLHVKDGEHHQSODQQHGWRRYHUFRPHFXOWXUDOEDUULHUVDQGWKLVDIIHFWHG
JHQGHUSDUWLFLSDWLRQ
%R[OLVWVWKHLVVXHVUDLVHGDQGVXJJHVWLRQVPDGHE\WKHIDUPHUVRQKRZEHVWWKH\VKRXOGKDYH
EHHQDGGUHVVHG0RVWQRWDEOHRIWKHVHLVWKHRYHUEXUGHQLQJRIZRPHQLQOLYHVWRFNUHDULQJFDULQJ
RIFKLOGUHQDQGIHWFKLQJZDWHUIURPORQJGLVWDQFHV$FFHVVWRDQGFRQWURORIODQGZDVWKHPDLQ
LVVXHIRUPDOH\RXWK
%R[,VVXHVDIIHFWLQJJHQGHUSDUWLFLSDWLRQDQGVXJJHVWLRQVIRUDGGUHVVLQJWKHP
,VVXHDIIHFWLQJJHQGHUSDUWLFLSDWLRQ 6XJJHVWLRQVRQKRZWRDGGUHVVWKHLVVXH
:RPHQ
% 2YHUEXUGHQLQJRIZRPHQZLWKSURGXFWLYH
KHUGLQJRIOLYHVWRFNDQGUHSURGXFWLYHUROHV
IHWFKLQJZDWHUIURPORQJGLVWDQFHFRRNLQJ
OXQFKIRUVFKRROFKLOGUHQ
% ,QFUHDVHDFFHVVWRZDWHUE\VLQNLQJERUHKROHV
% +ROG))6PHHWLQJVGXULQJZHHNHQGV
% (QFRXUDJHFRPPXQLW\WRJURZIRGGHU
% :RPHQ¶VODFNRIFRQWURORYHUODQG
% &XOWXUHSURKLELWVZRPHQIURPDWWHQGLQJ
PHHWLQJVDQGPDNLQJGHFLVLRQV
% 1HJDWLYHDWWLWXGHRIPHQWRZDUGZRPHQ
% (TXLWDEOHJHQGHUGLYLVLRQRIKRXVHKROGUROHV
% 6HQVLWL]HWKHFRPPXQLWLHVWRZRUNDVSDUWQHUV
LQGHYHORSPHQWDFWLYLWLHV
% ([SRVXUHWKURXJKH[FKDQJHWRXUV
0HQ
% 0LJUDWLRQRIPHQLQVHDUFKIRUSDVWXUH
% 'ULQNLQJRILOOLFLWEUHZV
% (QFRXUDJHFRPPXQLW\WRJURZIRGGHU
<RXWK
% /DFNRIDFFHVVWRDQGFRQWURORYHUODQGWR
DGRSWWHFKQRORJLHV
% 6WUDWHJLHVWRHQVXUHLQFUHDVHGDFFHVVWRDQG
FRQWURORYHUODQGIRU\RXWK
$OOIDUPHUV
% ,JQRUDQFHRIGHYHORSPHQWDFWLYLWLHVWKDWDUH
QRWDFFRPSDQLHGE\KDQGRXWV
% 6HQVLWL]HFRPPXQLWLHVWRDSSUHFLDWHWKDW
GHYHORSPHQWDFWLYLWLHVDUHIRUWKHLURZQJRRG
% ([SRVXUHWKURXJKH[FKDQJHWRXUVWRRWKHU
IDUPLQJFRPPXQLWLHV

-DQH11JXJL'DYH-:1\RQJHVDDQG9LROHW*DWKDDUD
7HFKQRORJLHVOHDUQHGDQGDGRSWHGE\IDUPHUV
7KHIDUPHUVLQGLFDWHGWKDWWKH\KDGOHDUQHGWRXVHJUHHQPDQXUH,307XPEXNL]D
IHUWLOL]HUDSSOLFDWLRQKDQGOLQJVWRUDJHRIIDUP\DUGPDQXUHFRPSRVWPDNLQJ
DQGFXWRIIGUDLQV1RQHRIWKHUHVSRQGHQWVLQGLFDWHGWKDWWKH\KDGOHDQHGDQ\VRLO
FRQVHUYDWLRQPHWKRGV7KH WHFKQRORJ\DGRSWLRQ OHYHOVZHUH ORZZLWK WKHKLJKHVW OHYHOVEHLQJ
IRUFRPSRVWPDNLQJDQGKDQGOLQJVWRUDJHRIIDUP\DUGPDQXUHHDFKDGRSWHGE\RQO\RIWKH
UHVSRQGHQWV2WKHUWHFKQRORJLHVDGRSWHGZHUHFXWRIIGUDLQVDQGIHUWLOL]HUDSSOLFDWLRQHDFK
DQGWXPEXNL]D
7KHUHZHUHVOLJKWJHQGHUGLIIHUHQFHVLQWKHWHFKQRORJLHVOHDUQHGDQGDGRSWLRQOHYHOVDPRQJ
PDOHDQGIHPDOHIDUPHUVDQGW\SHVRIKRXVHKROGV7KHPDOHIDUPHUVLQGLFDWHGWKDWWKH\OHDUQHG
WXPEXNL]DIHUWLOL]HUDSSOLFDWLRQKDQGOLQJVWRUDJHRIIDUP\DUGPDQXUHXVHRI
JUHHQPDQXUHDQG,30ZKLOHIHPDOHIDUPHUVUHSRUWHGKDYLQJOHDUQHG,30
IDUP\DUGPDQXUHWXPEXNL]DDQGKDQGOLQJDQGVWRUDJHRIIDUP\DUGPDQXUH
+DQGOLQJVWRUDJH RI IDUP\DUG PDQXUH ZDV DGRSWHG E\ D WKLUG RI IHPDOHKHDGHG KRXVHKROGV
&RPSRVWPDNLQJDQGFXWRIIGUDLQVZHUHDGRSWHGPRVWDPRQJWKHPDOHKHDGHGKRXVHKROGV7KH
FURSVZLWKKLJKDGRSWLRQOHYHOVZHUHPDL]HEHDQVVZHHWSRWDWRVR\EHDQ
 YHJHWDEOHV  1DSLHU JUDVV  PLOOHWV  GROLFKRV  DQG VRUJKXP

7KHUHVSRQGHQWVFLWHGODFNRILQSXWVDQGODERUDVPDMRUFRQVWUDLQWVWRWHFKQRORJ\DGRSWLRQ
7KHRWKHUFRQVWUDLQWVFLWHGZHUHODFNRIPDUNHWIRUWKHOHJXPHVODERUVKRUWDJHEHFDXVH
IDQ\DMXXVRLOHURVLRQPDQDJHPHQWLVODERULQWHQVLYHDQGWKHVRLOVDUHKDUGGXULQJWKHGU\VHDVRQ
LQDGHTXDWH IDUP\DUGPDQXUHGXH WR FDWWOHPRYHPHQW LQ VHDUFKRI SDVWXUH WHUPLWHV WKDW
GHVWUR\WKHJUDVVVWULSVOLYHVWRFNHDWLQJFURSVVLQFHIDUPLVQRWIHQFHGGURXJKWFRPSRVW
PDNLQJDQGDSSOLFDWLRQLVODERULQWHQVLYHDQGSRRUPDUNHWSULFHVIRUYHJHWDEOHVGXULQJUDLQ\
VHDVRQ
,PSDFWRISURMHFWRQFURS\LHOGDQGIDUPHUV¶OLYHOLKRRGV
/DUJH LQFUHDVHV LQ FURS \LHOGVZHUH UHSRUWHG E\  RI WKH UHVSRQGHQWV LQ0DWXQGD  LQ
&KHSWX\DDQGLQRWKHU))6VZKLOH<X\DDQG%XVLPHKDGPRGHUDWHLQFUHDVHV7KHVH\LHOGV
KDYHOHGWRLQFUHDVHGIRRGQXWULWLRQDOVHFXULW\IRUWKHHQWLUHFRPPXQLW\DQGLQFUHDVHGKRXVHKROG
LQFRPHV<X\DUHSRUWHGWKHKLJKHVWPHDQDQQXDOLQFRPHVRI.(6IROORZHGE\&KHSWX\D
.(6%XVLPH.(6DQG0DWXQGD.(67KLVLQFRPHZDVPDLQO\
IURPWKHVDOHVRIPDL]HDQGEHDQV
$JHQGHUDQDO\VLVPDWUL[RQWKHLPSDFWRIWKHWHFKQRORJLHVRQWKHIDUPHUV¶OLYHOLKRRGVVKRZHG
WKDWWKHODERUGHPDQGIRUZRPHQLQFUHDVHGDQGWKHLUILQDQFLDOHPSRZHUPHQWKDGLQFUHDVHGIURP
WKHVDOHRIWKHFURSVLQWURGXFHGE\WKHSURMHFWSDUWLFXODUO\OHJXPHVDQGYHJHWDEOHV,QFUHDVHGIRRG
DQGQXWULWLRQDOVHFXULW\ZDVUHSRUWHGIRUDOOKRXVHKROGPHPEHUV
7KHPDMRULW\RIUHVSRQGHQWVLQDOOWKHIDUPHUJURXSV&KHSWX\D0DWXQGD<X\D
%XVLPHREVHUYHGWKDWWKHSURMHFWDQGWKHWHFKQRORJLHVDGRSWHGKDGLQIOXHQFHGFKDQJHV
LQWKHH[LVWLQJJHQGHUUHODWLRQVKLSVLQWKHIROORZLQJZD\VDXQLW\DPRQJIDPLO\PHPEHUVOHDGLQJ
WRIHZHUFRQIOLFWVEMRLQWGHFLVLRQPDNLQJDPRQJKRXVHKROGPHPEHUVFZRPHQSDUWLFLSDWLQJ
LQ SXEOLF JDWKHULQJV DQG DLULQJ WKHLU YLHZV GZRPHQ¶V ILQDQFLDO HPSRZHUPHQW IURP VDOH RI
YHJHWDEOHV HLQYROYHPHQW RI PHQ LQ WUDGLWLRQDO ZRPHQ¶V UROHV VXFK SODQWLQJ DQG ZHHGLQJ

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DQGIPHQDQGZRPHQFDQVLW WRJHWKHU LQPHHWLQJV7KHDFWLYLW\SURILOHVVKRZWKDWERWKPHQ
DQGZRPHQZHUHLQYROYHGLQWKHDOOWKHDFWLYLWLHVRIWKHWHFKQRORJLHVLQWURGXFHGE\WKHSURMHFW
+RZHYHUPHQSOD\WKHPDMRUUROHLQWKHSXUFKDVHRIIHUWLOL]HUVDQGLQODERULQWHQVLYHDFWLYLWLHV
0HQDOVRKDYHPRUHFRQWURORYHUODQGOLYHVWRFNIHUWLOL]HUDQGKRXVHKROGLQFRPH
(QKDQFLQJ.$5,¶VFDSDFLW\WRFRQGXFWJHQGHUVHQVLWLYHSDUWLFLSDWRU\UHVHDUFK
$OWKRXJK WKH FDSDFLW\ LQ.$5, WR FRQGXFW JHQGHUVHQVLWLYH UHVHDUFKZDV UHSRUWHG WR EH JRRG
GXULQJ WKH RUJDQL]DWLRQDO DQDO\VLV WKH OHYHO RI JHQGHU LQFRUSRUDWLRQ LQ SURMHFWVZDV ORZ7KH
KLJKWXUQRYHUUDWHRIUHVHDUFKVFLHQWLVWVZLWKFRQVHTXHQWUHFUXLWPHQWMXVWLILHVWKHQHHGIRUUHJXODU
HQKDQFHPHQWRI WKHSDUWLFLSDWRU\ UHVHDUFKDQGJHQGHUDQDO\VLVFDSDFLW\6LQFHJHQGHUFRQFHSWV
DUHQHZDQGLQVRPHZD\VFRQWUDYHQHWKHFXOWXUDOQRUPVRIWKHVFLHQWLVWVDQGFDOOIRUDQDWWLWXGH
FKDQJHUHJXODUUHIUHVKHUFRXUVHVDUHDOVRQHFHVVDU\,WLVH[SHFWHGWKDWVXFKWUDLQLQJZRXOGLQFUHDVH
WKHOHYHORIJHQGHULQFRUSRUDWLRQLQSURMHFWV
7KURXJKWKH35*$SURMHFWDGD\WUDLQLQJZRUNVKRSZDVKHOGLQ.$5,.DEHWHIRUVFLHQWLVWV
ZKRKDGQRWKDGDQ\SUHYLRXVJHQGHU WUDLQLQJ7KHUHZDVD WRWDORISDUWLFLSDQWV IURPQLQH
.$5,FHQWUHV1DWLRQDO$JULFXOWXUDO5HVHDUFK,QVWLWXWH>1$5/@.$5,%LRWHFKQRORJ\.DWXPDQL
7KLND0XJXJD9HW(PEX0ROR1DLYDVKDDQG.LERNR9DULRXVGLVFLSOLQHVPDL]HEUHHGLQJFURS
SURWHFWLRQ VRFLRHFRQRPLFV ELRWHFKQRORJ\ DQLPDO KHDOWK DJURFOLPDWRORJ\ ELRPHWULFV UDQJH
PDQDJHPHQWDQLPDOJHQHWLFVZHUHUHSUHVHQWHG7KHIHDUVH[SUHVVHGDWWKHVWDUWRIWKHZRUNVKRS
ZHUHPDLQO\RQPLVXQGHUVWDQGLQJVWKDWJHQGHULVDZRPHQ¶VLVVXHQRWHDV\WRKDQGOHDWIDUPHU
OHYHO DQG LW FDQ LQWHUIHUHZLWK WKH FXOWXUDO VHWXSRI WKH$IULFDQ FRPPXQLWLHV7KHSDUWLFLSDQWV¶
H[SHFWDWLRQVZHUHWRXQGHUVWDQGWKHJHQGHUFRQFHSWVLWVLPSRUWDQFHLQDJULFXOWXUDOUHVHDUFKDQG
KRZWRLQFRUSRUDWHJHQGHUDQDO\VLVLQUHVHDUFK
7KH WRSLFV GLVFXVVHG LQFOXGHG SDUWLFLSDWRU\UHVHDUFK FRQFHSW DQG PHWKRGRORJLHV JHQGHU
WHUPVDQGFRQFHSWVJHQGHULVVXHVLQDJULFXOWXUDOUHVHDUFKIRUGHYHORSPHQWJHQGHUDQDO\VLVWRROV
DQGHQJHQGHULQJWKHUHVHDUFKSURMHFWF\FOH7ZRYLGHRWDSHVZHUHVKRZQWRLOOXVWUDWHWKHQHHGIRU
WDUJHWLQJERWKPHQDQGZRPHQLQUHVHDUFKIRUGHYHORSPHQW
/HVVRQVOHDUQHG
7KH RUJDQL]DWLRQDO DQDO\VLV VKRZHG WKDW .$5,¶V SDUWLFLSDWRU\UHVHDUFK DQG JHQGHUDQDO\VLV
PDLQVWUHDPLQJHIIRUWVKDYHDFKLHYHGVRPHVLJQLILFDQWFKDQJHVLQLWVRUJDQL]DWLRQDOVWUXFWXUH%RWK
PDQDJHPHQW DQG VFLHQWLVWVKDYHGHYHORSHGDSRVLWLYHDWWLWXGH WRZDUGJHQGHU DQG WKH WHFKQLFDO
H[SHUWLVH WR FDUU\ RXW JHQGHUVHQVLWLYH UHVHDUFK LV KLJK 0HFKDQLVPV WR LQLWLDWH DQG VXVWDLQ
WKH JHQGHUPDLQVWUHDPLQJ SURFHVV DUH DOUHDG\ LQ SODFH7KH UHVHDUFK VFLHQWLVWV KDYH VWDUWHG WR
LQFRUSRUDWHDJHQGHUSHUVSHFWLYHLQWKHLUUHVHDUFKSURMHFWVRQHWKLUGRIUHVSRQGHQWVUHSRUWHGGRLQJ
VRRFFDVLRQDOO\DQGUHJXODUO\7KHWZRFDVHVWXGLHVFKRVHQDPRQJRWKHUVIURPWKH.$5,
GDWDEDVH FRQILUP WKDW WKH ,QVWLWXWH VFLHQWLVWVKDYHHPEUDFHGJHQGHU FRQFHUQV LQ WKHLU UHVHDUFK
DFWLYLWLHV
7KH FDVH VWXGLHV GHPRQVWUDWH WKDW LQFRUSRUDWLRQ RI JHQGHU FRQFHUQV LQ SURMHFWV OHDGV WR
SDUWLFLSDWLRQRIPDOHDQGIHPDOHIDUPHUVGHYHORSPHQWDQGWUDQVIHURIDSSURSULDWHWHFKQRORJLHV

-DQH11JXJL'DYH-:1\RQJHVDDQG9LROHW*DWKDDUD
DQGSURSHUWDUJHWLQJRI WHFKQRORJLHVWRSRWHQWLDOXVHUV7KHRXWFRPHVRIVXFKSURMHFWVDUHKLJK
OHYHOVRI WHFKQRORJ\DGRSWLRQ IRUZRPHQSDUWLFXODUO\ LQ IDUPHQWHUSULVHV WKDWDUH WUDGLWLRQDOO\
RZQHGE\WKHPVXFKDV LQGLJHQRXVSRXOWU\+RZHYHUH[LVWLQJJHQGHUUHODWLRQVKLSVFDQKLQGHU
WHFKQRORJ\DGRSWLRQDVVKRZQLQWKHVRLOPDQDJHPHQWFDVHVWXG\7KHLPSDFWVRIWKHVHSURMHFWV
DUHLQFUHDVHGSURGXFWLRQDQGKRXVHKROGLQFRPHVDQGLPSURYHGOLYHOLKRRGVIRUWKHHQWLUHKRXVHKROG
DQGFRPPXQLW\
)URPWKH.$5,35*$ZRUNVKRSZHOHDUQHGWKDWIXUWKHUWUDLQLQJLVUHTXLUHGWRWDUJHWQHZO\
UHFUXLWHG VFLHQWLVWV DQG UHIUHVKHU FRXUVHV IRURWKHU VFLHQWLVWV WR HQDEOH WKHP WR LQWHUQDOL]H DQG
DSSUHFLDWHWKHLPSRUWDQFHRIJHQGHUVHQVLWLYHSDUWLFLSDWRU\UHVHDUFK+RZHYHUWKHUHDUHDQXPEHU
RIFKDOOHQJHVDQGOLPLWDWLRQVWR.$5,¶VJHQGHUPDLQVWUHDPLQJHIIRUWV
&KDOOHQJHVDQGOLPLWDWLRQV
7KHILUVWRIWKHVHFKDOOHQJHVLVWKHODFNRIDFOHDUO\DUWLFXODWHGJHQGHUSROLF\LQ.$5,WKDWFDQEH
HIIHFWLYHO\FRPPXQLFDWHGWRLWVUHVHDUFKHUVDQGDOVRQRVSHFLILFEXGJHWIRUJHQGHUUHODWHGZRUNDW
WKHRUJDQL]DWLRQDODQGSURJUDPOHYHOV$VVXPSWLRQVDUHPDGHWKDWVLQFHJHQGHULVDFURVVFXWWLQJ
FRQFHUQDOOSURJUDPVDQGSURMHFWVZLOOFDSWXUHJHQGHUUHODWHGLQIRUPDWLRQ+RZHYHUUHYLHZRI
SURJUDPVVKRZVWKDWWKLVLVQRWKDSSHQLQJH[FHSWLQSURJUDPVZKHUHGHYHORSPHQWSDUWQHUVPDNH
LQFOXVLRQRIJHQGHUFRQFHUQVPDQGDWRU\$QXPEHURIVFLHQWLVWVDOVRGRQRWVHHNDGYLFHIURPWKHLU
FHQWHUJHQGHUDGYLVRUVRIUHVSRQGHQWVLQWKHRUJDQL]DWLRQDODQDO\VLV$PRQJWKHUHDVRQV
JLYHQIRU WKLVIDLOXUHZDVWKHXQDYDLODELOLW\RI WKRVHDGYLVRUVEHFDXVHWKH\ZHUHRFFXSLHGZLWK
WKHLURZQSURMHFWV
/DFNRIDFFRXQWDELOLW\IRUJHQGHULQSURJUDPVDQGSURMHFWVDWWKHLQVWLWXWLRQDOOHYHOOHDYHVJHQGHU
LQFRUSRUDWLRQDVDQLQGLYLGXDOLQLWLDWLYHUDWKHUWKDQDQRUJDQL]DWLRQDORUSURJUDPFRPPLWPHQW/DFN
RIVXVWDLQDELOLW\RIWKHORQJWHUPJHQGHUPDLQVWUHDPLQJVWUDWHJLHVSDUWLFXODUO\FDSDFLW\EXLOGLQJ
.$5,SDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLVZRUNVKRSSDUWLFLSDQWV

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LQFHQWLYHVDQGUHJXODUPHHWLQJVIRUWKH*$VFRPSRXQGVWKHVLWXDWLRQIXUWKHU1RJHQGHUDZDUHQHVV
RUWUDLQLQJKDVEHHQGRQHDW.$5,VLQFHGHVSLWHDQLQFUHDVHLQWKHQXPEHURIVFLHQWLVWV7KH
WURSK\DQGFDVKDZDUGIRUEHVWJHQGHUSDSHUVZDVDOVRRPLWWHGGXULQJWKHWK.$5,ELHQQLDO
VFLHQWLILFFRQIHUHQFHRI7KHKROGLQJRIUHJXODUPHHWLQJVIRUWKHJHQGHUDGYLVRUVWRUHIUHVK
NQRZOHGJH VKDUH LQIRUPDWLRQDQGH[SHULHQFHVHQKDQFHQHWZRUNLQJDQG UHNLQGOH WKHLU VSLULW WR
FRQWLQXHZLWKWKHJHQGHUDGYRFDF\KDVQRWEHHQVXVWDLQHG7KLV LVPDGHZRUVHE\WKHGHOD\LQ
DGGUHVVLQJLQVWLWXWLRQDOJHQGHUFRQFHUQVRIWKHJHQGHUPDLQVWUHDPLQJSURFHVV+RZHYHUDOWKRXJK
QRJHQGHUEDVHGGLIIHUHQFHVZHUHUHSRUWHGGXULQJDµJHQGHUDQGWKHZRUNSODFH¶VWXG\FRQGXFWHG
LQVRPHLQVWLWXWLRQDOLVVXHVZHUHUHSRUWHGGXULQJWKHRUJDQL]DWLRQDODQDO\VLV7KHVHLQFOXGHG
ODFNRIVWDIILQYROYHPHQWLQGHFLVLRQPDNLQJRQLVVXHVUHODWLQJWRWKHLUZHOIDUHODFNRILQFHQWLYHV
ELDVE\PDOHVFLHQWLVWVDQGLQDGHTXDWHLQIRUPDWLRQIORZEHWZHHQKHDGTXDUWHUVDQGWKHFHQWHUV
7KH IDFW WKDW WKH LQLWLDO GULYH LQ WKH JHQGHUPDLQVWUHDPLQJ HIIRUWV LQ .$5, FDPH IURP D
GHYHORSPHQWSDUWQHUFRQWULEXWHVWRJHQGHUEHLQJYLHZHGDVDIRUHLJQFRQFHSWE\VRPHUHVHDUFKHUV
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WRWKHJHQHUDWLRQRILPSURYHGWHFKQRORJLHVDGDSWHGWRWKHFRQGLWLRQVRIUXUDODUHDVDQGFRQWULEXWHV
WRLQFUHDVLQJWKHLQFRPHVRIUXUDOSRSXODWLRQV)2),)$KDVVL[UHVHDUFKGHSDUWPHQWV$JURQRP\
5LFH7HFKQRORJ\)RUHVWDQG3LVFLFXOWXUH$QLPDODQG9HWHULQDU\5HVHDUFKDQG'HYHORSPHQW
DQGVHYHQUHJLRQDOUHVHDUFKFHQWHUV
,Q  WKH (DVWHUQ DQG &HQWUDO $IULFD 3URJUDPPH IRU $JULFXOWXUDO 3ROLF\ $QDO\VLV
(&$3$3$RQHRIWKHSURJUDPPHVRIWKH$VVRFLDWLRQIRU6WUHQJWKHQLQJ$JULFXOWXUDO5HVHDUFKLQ
(DVWHUQDQG&HQWUDO$IULFD$6$5(&$LQFROODERUDWLRQZLWKWKH&*,$56\VWHPZLGH3URJUDP
RQ 3DUWLFLSDWRU\ 5HVHDUFK DQG *HQGHU $QDO\VLV IRU ,QVWLWXWLRQDO ,QQRYDWLRQ DQG 7HFKQRORJ\
'HYHORSPHQW 35*$ 3URJUDP RUJDQL]HG VHYHUDO ZRUNVKRSV RQ µ*HQGHU 0DLQVWUHDPLQJ IRU
(QKDQFLQJ5HVHDUFK(IILFLHQF\¶
$IWHU WKH DQDO\VLV RI )2),)$¶V DFWLYLWLHV IRU LQWHJUDWLQJ JHQGHU DQG SDUWLFLSDWRU\ UHVHDUFK
DSSURDFKHV WKH 0DGDJDVFDU WHDP FRQGXFWHG D SURMHFW HQWLWOHG µ&KDOOHQJHV IRU *HQGHU
0DLQVWUHDPLQJLQ)2),)$¶7KHSURMHFWDLPHGWRVWXG\WKHSRVVLELOLW\RILQVWLWXWLRQDOL]LQJJHQGHU
DSSURDFKHVZLWKLQ)2),)$7RDFKLHYHWKLVJRDOWKHH[SHULHQFHVRIYDULRXVRUJDQL]DWLRQVZHUH
DQDO\]HG 5HJLRQDO DQG QDWLRQDO ZRUNVKRSV ZHUH RUJDQL]HG WR LGHQWLI\ WKH RSSRUWXQLWLHV IRU
FRQVWUDLQWVDQGWKUHDWVWRJHQGHUPDLQVWUHDPLQJ
7KHVWXG\UHYHDOHGWKHFXUUHQWVWDWXVRIWKHLQWHJUDWLRQRIJHQGHULVVXHVLQWKHDFWLYLWLHVRIWKH
SDUWLFLSDWLQJRUJDQL]DWLRQV LQ0DGDJDVFDU DQG LGHQWLILHGHOHPHQWV WREHFRQVLGHUHG IRUJHQGHU
PDLQVWUHDPLQJLQ)2),)$7KHPDLQRXWFRPHRIWKHSURMHFWZDVWRLGHQWLI\RSSRUWXQLWLHVIRUDQG
FRQVWUDLQWVWRJHQGHUPDLQVWUHDPLQJLQ)2),)$
7KHSURMHFWKDGWKHIROORZLQJSKDVHV
 6XUYH\RIUHVHDUFKHUV¶NQRZOHGJHRQJHQGHULVVXHV
 7KHJHQGHUFRQFHSWLQWKHGLIIHUHQWVHUYLFHVDQGSURMHFWVLQ0DGDJDVFDU
 6XUYH\RIRQHRUJDQL]DWLRQWKDWZDVDSSO\LQJWKHJHQGHUDSSURDFKWRDFKLHYHLWVJRDO
 $ZDUHQHVVUDLVLQJ DPRQJ WKH UHVHDUFKHUV DQG UHVHDUFK SDUWQHUV WKURXJK H[FKDQJHV RI
LQIRUPDWLRQ GXULQJ UHJLRQDO DQG QDWLRQDO ZRUNVKRSV WR REWDLQ UHFRPPHQGDWLRQV IURP
SDUWLFLSDQWVIRUWKHLQVWLWXWLRQDOL]DWLRQRIJHQGHUDSSURDFKHVLQ)2),)$
7KHPHWKRGRORJ\IRFXVHGRQLQWHUYLHZVDQGH[FKDQJHVZLWKVWDNHKROGHUVVXFKDVUHVHDUFKHUV
KHDGVRI VHUYLFHVDQGPDQDJHUV LQ)2),)$DQG LWVSDUWQHUV([LVWLQJGRFXPHQWVRQJHQGHU LQ
0DGDJDVFDUZHUHUHYLHZHG5HVHDUFKHUVZHUHDVNHGWRFRPSOHWHDTXHVWLRQQDLUHRQWKHLUDZDUHQHVV
RISDUWLFLSDWRU\DSSURDFKHVDQGJHQGHUFRQFHSWV6RPHUHVHDUFKHUVSDUWLFLSDWHGLQWKHVXUYH\

0DGDJDVFDU
LQDQGLQRIZKRZHUHIHPDOH0RVWZHUHPRUHWKDQ\HDUVROGDQG
RIWKHUHVHDUFKHUVKDGZRUNHGIRU)2),)$IRUPRUHWKDQ\HDUV

%DFNJURXQG
&RQWH[WRIJHQGHULQ0DGDJDVFDU
*HQGHUFRQFHSWLVQRWDQHZLGHDLQ0DGDJDVFDUVRRUJDQL]DWLRQVDQGSURJUDPVXQGHUVWRRGWKH
SURMHFWDQGZHZHUHDEOHWRJDWKHULQIRUPDWLRQRQJHQGHULVVXHV
7KH1DWLRQDO3ROLF\RI:RPHQ3URPRWLRQ313)
7KH1DWLRQDO3ROLF\RI:RPHQ3URPRWLRQZDVHVWDEOLVKHGLQZLWKWKHSULQFLSDOREMHFWLYHWR
UHGXFHWKHGLVSDULWLHVEHWZHHQPHQDQGZRPHQDQGEHWZHHQUXUDODQGXUEDQGZHOOHUVLQRUGHUWR
HVWDEOLVKEDODQFHGGHYHORSPHQWSDUWLFXODUO\EHWZHHQZRPHQDQGPHQ313)KDVILYHFRPSRQHQWV
PDLQO\FRQFHUQLQJWKHHFRQRPLFVWDWXVRIZRPHQ
 ,PSURYHPHQWRIWKHLQFRPHDQGHFRQRPLFVWDWHRIZRPHQSDUWLFXODUO\WKHPRVWGHSULYHG
UXUDOZRPHQZRPHQKHDGHGKRXVHKROGHWF
 ,PSURYHPHQWRIWKHOHYHORIHGXFDWLRQDQGWUDLQLQJRIJLUOVDQGZRPHQ
 3URPRWLRQRIWKHULJKWWRKHDOWKDQGZRPHQ¶VULJKWVRQUHSURGXFWLYHKHDOWK
 5HLQIRUFHPHQWRIZRPHQ¶VULJKWVDQGRIWKHLUSDUWLFLSDWLRQLQGHFLVLRQPDNLQJ
 ,PSURYHPHQW RI WKH LQVWLWXWLRQDO V\VWHP IRU WKH SURPRWLRQ RI EDODQFHG GHYHORSPHQW
EHWZHHQPHQDQGZRPHQ
7KH1DWLRQDO$FWLRQ3ODQIRU*HQGHUDQG'HYHORSPHQW3$1$*('
+LVWRU\ DQG MXVWLILFDWLRQ %\ DGRSWLQJ WKH %HLMLQJ 3ODWIRUP RI$FWLRQ GXULQJ WKH WK :RUOG
&RQIHUHQFH RQ:RPHQ LQ  WKH 0DODJDV\ *RYHUQPHQW VLJQDWRULHV DFFHSWHG WKH HTXDOLW\
RI WKH VH[HV DQG WKH HPDQFLSDWLRQRIZRPHQDV IXQGDPHQWDOSULQFLSOHVRIKXPDQDQGGXUDEOH
GHYHORSPHQW7KLVHQJDJHPHQWZDVUHDIILUPHGLQ WKH0LOOHQQLXP'HFODUDWLRQ8QLWHG1DWLRQV
6HSWHPEHUZKLFKUHFRJQL]HVWKHQHHGIRUSURPRWLQJJHQGHUHTXDOLW\DQGWKHHPSRZHUPHQW
RIZRPHQDVDQHIIHFWLYHPHDQVWRILJKWSRYHUW\KXQJHUDQGGLVHDVHDQGWRSURPRWHVXVWDLQDEOH
GHYHORSPHQW,QGHHGWKHLQHTXDOLWLHVUHODWHGWRJHQGHULHVRFLDODQGHFRQRPLFUROHGLIIHUHQFHV
EHWZHHQPHQDQGZRPHQDUH IDFWRUV LQDOO IRUPVRISRYHUW\7KXV WKHVH LQHTXDOLWLHVPXVWEH
WDUJHWHGE\HDFKLQWHUYHQWLRQLQWKHILJKWDJDLQVWSRYHUW\QRWRQO\IRUHWKLFDOUHDVRQVEXWDOVRIRU
HIIHFWLYHQHVV
7KHUHIRUHPDQ\FRXQWULHVLQFOXGLQJ0DGDJDVFDUFRPPLWWHGWKHPVHOYHVWRLQWHJUDWHDJHQGHU
GLPHQVLRQLQDOO WKHLUGHYHORSPHQWLQWHUYHQWLRQVDQGLPSOHPHQWVSHFLILFSROLFLHVDQGSURJUDPV
IRUWKHUHGXFWLRQRILQHTXDOLWLHVEHWZHHQZRPHQDQGPHQ7KLVVWUDWHJ\²µPDLQVWUHDPLQJ¶²FDOOV
IRUWKHDQDO\VLVRISROLFLHVDQGSURJUDPVWRLGHQWLI\DQ\JHQGHUGLIIHUHQWLDWHGLPSDFWDQGWRDGMXVW
WKHSROLFLHVDQGSURJUDPVWRHQVXUHWKDW WKHLUDFWLRQVFRQWULEXWHWRWKHDFKLHYHPHQWRIHTXDOLW\
EHWZHHQWKHVH[HV

'DQLqOH5DPLDUDPDQDQDHWDO
2EMHFWLYHDQGFRPSRQHQWV3$1$*('ZKLFKUDQIRU\HDUV±LQWHJUDWHGDJHQGHU
GLPHQVLRQDFURVVDOOGHYHORSPHQW LQWHUYHQWLRQV ,WVREMHFWLYHZDV WR LQWHJUDWHJHQGHU LVVXHV LQ
RUJDQL]DWLRQVSURJUDPVDQGGHYHORSPHQWSURMHFWV,WKDGILYHFRPSRQHQWV
 $FWLRQUHVHDUFKIRUEHWWHUGHILQLWLRQRIWKHDFWLRQVWREHFDUULHGRXW
 /REE\LQJRIVWDIIRIGLIIHUHQWGHYHORSPHQWRUJDQL]DWLRQVDQGSURJUDPVWRFRQYLQFHWKHP
WKDWWKHLQWHJUDWLRQRIJHQGHULVQRWRQO\DTXHVWLRQRIHWKLFVEXWDOVRRIHIIHFWLYHQHVV
 &DSDFLW\VWUHQJWKHQLQJFRPSULVLQJ
% UHLQIRUFHPHQWRIWKHVWDIILQFKDUJHRISURPRWLQJJHQGHULHLQWKHFXUUHQWJRYHUQPHQWDO
FRQILJXUDWLRQ WKH 0LQLVWU\ RI 3RSXODWLRQ WKURXJK WKH *HQHUDO 'LUHFWRUDWH IRU WKH
3URPRWLRQRI*HQGHUDQGDWWKHSURYLQFLDOOHYHOWKH3RSXODWLRQ'LUHFWRUDWH
% EXLOGLQJ FDSDFLW\ WUDLQLQJ RQ JHQGHU QRW RQO\ ZLWKLQ WKH0LQLVWU\ RI 3RSXODWLRQ
LQLWLDWRU RI WKH SODQ EXW DOVR IRU WKH RUJDQL]DWLRQVZRUNLQJ RQ JHQGHU LVVXHV DQG
LQYROYHG LQ WKH LPSOHPHQWDWLRQ RI 3$1$*(' 0LQLVWU\ RI +HDOWK 0LQLVWU\ RI
$JULFXOWXUH/LYHVWRFNDQG)LVKHULHV
 &RPPXQLFDWLRQGHVLJQSURGXFWLRQDQGGLIIXVLRQRIOREE\LQJDQGWUDLQLQJPDWHULDO
 0RQLWRULQJ DQG HYDOXDWLRQ DQQXDOPLGWHUP  DQG ILQDO  HYDOXDWLRQV7KH
V\VWHPRIPRQLWRULQJDQGHYDOXDWLRQQRWRQO\KDGWRSURGXFHGRFXPHQWVSHULRGLFDOO\RQ
WKHDFKLHYHPHQWRI WKHREMHFWLYHVRI WKH WKUHHSURJUDPVRI WKH$FWLRQ3ODQEXWDOVR WR
KHOSLQVWLWXWHWKHFROOHFWLRQDQGDQDO\VLVRIJHQGHUGLVDJJUHJDWHGGDWDIRUGLIIHUHQWVHUYLFHV
KHDOWKHGXFDWLRQDQGSDUWLFXODUO\LQWKHVHFWRUVZKLFKDUHQRWXVHGWRGLVDJJUHJDWLQJWKHLU
GDWDE\JHQGHUHJDJULFXOWXUHLQGXVWU\SROLFHMXVWLFH
6SHFLILF SURJUDPV 3$1$*('DOVR HQYLVDJHG WZR VSHFLILF SURJUDPV WR LPSURYH VLWXDWLRQV RI
REYLRXVLQHTXDOLW\QRWHGZLWKLQWKHGHYHORSPHQWRIWKH313)IUDPHZRUN²WKHHFRQRPLFHIILFLHQF\
RIZRPHQDQGWKHLUOHJDODQGVRFLDOFRQGLWLRQVWZRVHFWRUVQRWDOZD\VFRQVLGHUHGLQPLQLVWHULDO
DFWLRQV
,PSURYHPHQWRIWKH(FRQRPLF(IILFLHQF\RIWKH:RPHQKDGILYHFRPSRQHQWV
 5XUDODQGVXEXUEDQZRPHQ¶VDFFHVVWRWKHIDFWRUVDQGPHDQVRISURGXFWLRQ²WKLVDFWLRQ
LVMXVWLILHGE\WKHGLIILFXOWLHVHQFRXQWHUHGE\VRPHZRPHQSDUWLFXODUO\ZRPHQKRXVHKROG
KHDGVZLGRZVGLYRUFHGRUVHSDUDWHGXQPDUULHGPRWKHUVLQDFFHVVLQJODQGDQGFUHGLW
 6XSSRUW WRZRPHQ LQ WKH LQIRUPDOVHFWRU LQZKLFKPRVWRIXUEDQDQG UXUDOZRPHQDUH
LQYROYHGLQVSLWHRIWKHSUHFDULRXVQHVVWKDWFKDUDFWHUL]HVWKLVVHFWRU
 :RPHQ¶VDFFHVVWRWKHIRUPDOVHFWRU
 /LJKWHQLQJRIWKHGRPHVWLFWDVNVRIZRPHQ²LWZDVQRWHGLQXUEDQDVZHOODVUXUDODUHDV
WKDWWKHWLPHGHYRWHGE\ZRPHQWRWKHLUGRPHVWLFGXWLHVLQSDUWLFXODUFDUHRIFKLOGUHQROG
DQGVLFNIDPLO\PHPEHUVKRXVHKROGGXWLHVZDWHUFROOHFWLRQDQGFRRNLQJOLPLWVWKHWLPH
WKDWWKH\FDQGHYRWHWRSURGXFWLYHZRUN
 (FRQRPLFDQGVRFLDOLQVHUWLRQRIXQHGXFDWHGJLUOV²WKLVDFWLRQDLPVWRJLYHJLUOVZKROHIW
VFKRROHDUO\WKHFDSDFLWLHVZKLFKZLOOHQDEOHWKHPWRDVVXPHWKHLUIXWXUHUHVSRQVLELOLWLHV
PRWKHUVGHYHORSPHQWZRUNHUVDQGFLWL]HQV

0DGDJDVFDU
,PSURYHPHQWRIWKH/HJDODQG6RFLDO&RQGLWLRQRI:RPHQDOVRKDVILYHFRPSRQHQWV
 6XSSRUW IRU WKHDSSOLFDWLRQRI ULJKWV IRUDOO²OHWWLQJ WKH WDUJHWJURXSVNQRZDERXW WKHLU
ULJKWVDQGSRVVLEOHRSWLRQVDQGVHWWLQJXSDQREVHUYDWRU\ RYHUVLJKWERG\RIZRPHQ¶V
ULJKWV
 3URPRWLRQRIWKHULJKWWRLQIRUPDWLRQDQGWUDLQLQJ²ZRPHQVKRXOGKDYHRSSRUWXQLWLHVWR
UHFHLYHLQIRUPDWLRQDQGWUDLQLQJLOOLWHUDF\KDVWREHHOLPLQDWHG
 6XSSRUWWRVRFLDODQGOHJDOUHIRUPV²DLPHGDWLPSURYLQJWKHIUDPHZRUNRIZRPHQ¶VOLYHV
LQSDUWLFXODUIRUZRPHQLQGLIILFXOWVLWXDWLRQVVXFKDVKRXVHKROGKHDGVDQGZRPHQZRUNLQJ
LQIDFWRULHV
 :RUNRQYLROHQFHDJDLQVWZRPHQLQFOXGLQJGRPHVWLFYLROHQFH²WKLVLPSRUWDQWDVSHFWKDV
WKUHH FRPSRQHQWV DVVLVWDQFH WR WKHYLFWLPVRI YLROHQFH UHLQIRUFHPHQWRI WKH VDQFWLRQV
DJDLQVWWKHSHUSHWUDWRUVRIYLROHQFHDQGFUHDWLRQRIDVRFLDOG\QDPLFIRUWKHZRUNDJDLQVW
YLROHQFH
 ,PSURYHPHQW RI WKH UHSUHVHQWDWLRQ RI ZRPHQ LQ GHFLVLRQPDNLQJ²WKLV LV MXVWLILHG E\
WKHZHDN UHSUHVHQWDWLRQ RIZRPHQ LQ SXEOLF OLIH H[FHSW IRU MXGLFLDO SRZHU DQG LQ WKH
PDQDJHPHQW LQ SULYDWH RUJDQL]DWLRQV 7KH GHYHORSPHQW RI WKLV VLWXDWLRQ ZKLFK LV QRW
GHSHQGHQWRQTXDOLILFDWLRQVLVGHSHQGHQWRQHIIHFWLYHOREE\LQJDQGUHLQIRUFHPHQWRIWKH
OHDGHUVKLSFDSDFLWLHVRIZRPHQ
7KH*HQGHU1HWZRUNLQ0DGDJDVFDU
,PSOHPHQWDWLRQKLVWRU\
6HYHUDO RUJDQL]DWLRQV DQG HQWLWLHV DUH LQWHUHVWHG DQG LPSOLFDWHG LQ WKH DFWLRQV RQ µJHQGHU¶
([FKDQJHVEHWZHHQWKHVHHQWLWLHVLQWKHPHHWLQJRUJDQL]HGE\'HXWVFKH*HVHOOVFKDIWIU7HFKQLVFKH
=XVDPPHQDUEHLW*7=LQ$QWDQDQDULYRLQZLWKWKHFROODERUDWLRQRI21(1DWLRQDO2IILFH
IRU WKH (QYLURQPHQW DQG 6ZLVV &RRSHUDWLRQ UHVXOWHG LQ WKH LGHD RI HVWDEOLVKLQJ D µQHWZRUN¶
VWUXFWXUHWRVXSSRUWWKHVHH[FKDQJHV
0LVVLRQ7KHSULQFLSDOPLVVLRQRIWKH1HWZRUNLVWRSURPRWHWKHJHQGHUFRQFHSWDQGDSSURDFKLQ
GHYHORSPHQWDFWLRQV
% 7RFRQWULEXWHWRGHYHORSPHQWE\LQWHJUDWLQJDJHQGHUDSSURDFK
% 7RFRQWULEXWHWRWKHHTXLWDELOLW\RIWKHUROHVDQGHQVXUHHTXLWDEOHGHYHORSPHQWE\LQWHJUDWLQJ
DJHQGHUDSSURDFK
2EMHFWLYHV7KH1HWZRUNDLPVWRFRQWULEXWHWRWKHHIIHFWLYHLQWHJUDWLRQRIJHQGHULQWKHSROLFLHVDQG
SURJUDPVRIHFRQRPLFDQGVRFLDOGHYHORSPHQWDQGDOVRWRWDNHDQDFWLYHSDUWLQWKHLPSOHPHQWDWLRQ
DQGPRQLWRULQJRIWKHSROLFLHVVWUDWHJLHVDQGODZVUHODWHGWRJHQGHUHTXDOLW\
7KH1HWZRUN¶VVSHFLILFREMHFWLYHVDUHWR
% *HQHUDWHGDWDDQGLQIRUPDWLRQFRPSHWHQFHVDQGNQRZOHGJHRIPHPEHUV
% 5HLQIRUFHV\QHUJLHVDQGFRKHVLRQDPRQJPHPEHUV
% 3URSRVHDQGSURPRWHVWUDWHJLHVIRUJHQGHUDSSURDFKHV

'DQLqOH5DPLDUDPDQDQDHWDO
% ,QIRUPDQGVHQVLWL]HGHYHORSPHQWDFWRUVRQJHQGHUGLPHQVLRQV
% 5HLQIRUFHWKHJHQGHUFDSDFLWLHVRIGHYHORSPHQWDFWRUV
$PRQJWKHILYHVSHFLILFREMHFWLYHVWKHPRVWLPSRUWDQWLVWKDWWKH1HWZRUNPXVWVHQVLWL]HLWV
PHPEHUVRQ WKHFRQFHSWVDSSURDFKHVPHWKRGRORJLHVDQGJHQGHU WRROV DQG IDFLOLWDWHHIIHFWLYH
LQWHJUDWLRQRIWKHFRQFHSWVLQPHPEHUV¶DFWLYLWLHV
2SHUDWLRQ$Q\ OHJDO HQWLW\ RU LQGLYLGXDOZLOOLQJ WR EH LQYROYHG LQ WKH SURPRWLRQ RI JHQGHU
LQ GHYHORSPHQW FDQEH DPHPEHU6KDUHG UHVSRQVLELOLWLHV DUH WKH UXOH0HHWLQJV DUH RUJDQL]HG
SHULRGLFDOO\HYHU\PRQWKVE\DV\VWHPRIURWDWLRQDURXQGDOOWKHPHPEHUV7KHRUJDQL]DWLRQ
WKDWKRVWVWKHPHHWLQJLVVXHVWKHLQYLWDWLRQVDQGORRNVDIWHUWKHSDUWLFLSDQWVKDQGOHVWKHIDFLOLWDWLRQ
RIWKHPHHWLQJDQGSUHSDUHVWKHPHHWLQJUHSRUW
6WUXFWXUH7KH1HWZRUNLVDSODWIRUPIRUH[FKDQJHRILQIRUPDWLRQDQGGRFXPHQWDWLRQ,WNHHSVD
IOH[LEOHLQIRUPDOVWUXFWXUHZKLFKFRQWULEXWHVWRWKHTXDOLW\RIWKHUHVXOWVRI1HWZRUNDFWLYLWLHV
7KH1HWZRUNLVRUJDQL]HGDVIROORZV
% 7KH*HQHUDO0HHWLQJ
% $PDLQ&RRUGLQDWRUDSSRLQWHGE\WKH*HQHUDO0HHWLQJ
% $SHUPDQHQW6HFUHWDU\
% 9DULRXV7HFKQLFDO&RPPLWWHHV
$FWLYLWLHV0DQ\DFWLYLWLHVDUHXQGHUWDNHQE\WKH1HWZRUNVXFKDVWKHFROOHFWLRQFROODWLRQDQG
GLIIXVLRQ RI LQIRUPDWLRQ RUJDQL]DWLRQ RI WUDLQLQJ DQG QDWLRQDO DQG UHJLRQDO ZRUNVKRSV DQG
SURGXFWLRQ DQG GLIIXVLRQ RI LQIRUPDWLRQ RQ JHQGHU 7KH 1HWZRUN SUHSDUHV DQG LPSOHPHQWV D
VWUDWHJ\ RI FRPPXQLFDWLRQ DQG FRQWULEXWHV WR WKH HVWDEOLVKPHQW RI DQ 2EVHUYDWRU\ RYHUVLJKW
ERG\RQJHQGHU
0HPEHUV$QXPEHURIRUJDQL]DWLRQVQDWLRQDODQGLQWHUQDWLRQDODUHPHPEHUVRIWKH1HWZRUN
7ZHOYHRIWKHVHZHUHLQWHUYLHZHG*7=))()ULHGULFK(UEHUW)RXQGDWLRQ&$5()250*('
7UDLQLQJ JHQGHU DQG GHYHORSPHQW 86$,' 21( 6$+$ 6DKDQ¶$VD V\ )DPSDQGURVRDQD
0,13230LQLVWU\RI3RSXODWLRQ81'381)3$8QLWHG1DWLRQV3RSXODWLRQ)XQG81,&()
DQG&56&DWKROLF5HOLHI6HUYLFHV7KHLQWHUQDWLRQDORUJDQL]DWLRQVZRUNPDLQO\WKURXJKSURMHFWV
DQGWDUJHWHGGHYHORSPHQWSURJUDPV²IRUH[DPSOH86$,'EULQJVVXSSRUWWRZRPHQ¶VDVVRFLDWLRQV
DQGSXEOLFLQVWLWXWLRQV81,&()GHDOVZLWKWKHKHDOWKRIFKLOGUHQDQGPRWKHUV
3URMHFWVDQGSURJUDPVRQJHQGHULQ0DGDJDVFDU
7KH ILQDO UHSRUWJHQGHUSURILOH LQ0DGDJDVFDUE\ WKH -DSDQ ,QWHUQDWLRQDO&RRSHUDWLRQ$JHQF\
 VKRZHG WKDW WKHUH ZHUH  SURMHFWV DQG SURJUDPV WKDW LQWHJUDWH JHQGHU FRQFHSWV LQ
0DGDJDVFDUVRPHRIWKHPHQGHGLQ
% 3URMHFWV WKDW WDUJHWHGPDUJLQDOL]HGSHRSOHZRPHQJLUOVFKLOGUHQHWFFRYHUHGVHYHUDO
VHFWRUV RI GHYHORSPHQW UHODWLQJ WR WKH LPSURYHPHQW RI ZRPHQ LQ JHQHUDO EXW DOVR
HGXFDWLRQKHDOWKDJULFXOWXUHDQGHFRQRPLFDFWLYLWLHV
% 6HYHUDOPLQLVWULHV²0,1323063)0LQLVWU\RI+HDOWKDQG)DPLO\3ODQQLQJ0$(3
0LQLVWU\RI$JULFXOWXUH/LYHVWRFNDQG)LVKHU\0(1560LQLVWU\RI1DWLRQDO(GXFDWLRQ
DQG 6FLHQWLILF 5HVHDUFK DQG 0,&'63 'HSDUWPHQW RI ,QGXVWU\ 7UDGLQJ DQG 3ULYDWH

0DGDJDVFDU
6HFWRUSXEOLFDQGSULYDWHSDUWQHUV²,167$7,QVWLWXW1DWLRQDOGHVVWDWLVWLTXHVDJULFROHV
6$))-.06DPSDQ¶$VD)DPSDQGURVRDQD±)LDQJRQDQ¶L-HVRD.ULVW\HWR0DGDJDVLNDUD
DQG 21(² DQG YDULRXV &RPPXQHV DQG$VVRFLDWLRQV DVVRFLDWLRQV RI ZRPHQ VPDOO
HQWHUSULVHVHWFFDUU\RXWWKHVHSURJUDPV
% 6HYHUDOGRQRUVFRQWULEXWHWRWKHIXQGLQJRIWKHVHSURMHFWV86$,'(8:RUOG%DQN)$2
81'3)UHQFK&RRSHUDWLRQ2062UJDQLVDWLRQPRQGLDOHGH ODVDQWp::)218',
81)3$*7=DQGWKH0DODJDV\*RYHUQPHQW
$*(5$621(DQG36'5SURMHWGH6RXWLHQDX'pYHORSSHPHQW5XUDOXVH$6(*6RFLR
HFRQRPLFDQDO\VLVE\JHQGHU LQ WKHRUJDQL]DWLRQRI WKHLU DFWLYLWLHVGLIIXVH WKLVPHWKRG WR WKH
LPSOHPHQWLQJDJHQFLHVDQGFRQGXFWFDSDFLW\VWUHQJWKHQLQJ
7KHJHQGHUDSSURDFKLVQRWQHZLQ0DGDJDVFDU²LWZDVLQLWLDWHGLQWKHODWHV%HWZHHQ
WRPDQ\RUJDQL]DWLRQVLQWHJUDWHGJHQGHULVVXHVLQWKHLUDFWLYLWLHV
% 81 RUJDQL]DWLRQV 81'3 81)3$ 81,&() PDLQO\ WDUJHWHG PLQLVWHULDO LQVWLWXWLRQV
UHJLRQDODQGORFDOLQVWLWXWLRQVDQG1*2VDQGPRUHVSHFLILFDOO\ZRPHQFKLOGUHQ\RXQJ
SHRSOHWKHUXUDOZRUOGDQGPDUJLQDOL]HGSHRSOH81)3$
% 6HYHUDO DFWLYLWLHV RQ LQWHJUDWLQJ JHQGHU ZHUH FDUULHG RXW JDWKHULQJ RI JHQGHU
GLVDJJUHJDWHGGDWDWKHHVWDEOLVKPHQWRIDJHQGHUWKHPDWLFJURXSLQWKH8QLWHG1DWLRQV
RUJDQL]DWLRQV²81'3 HODERUDWHG D VWUDWHJLF IUDPHZRUN IRU LQWHUYHQWLRQ WDUJHWLQJ
PDUJLQDOL]HG]RQHV81)3$FRRUGLQDWHVWKHJHQGHUWKHPDWLFJURXSDQG81,&()ZDV
LQYROYHGLQJDWKHULQJGDWDRQFKLOGSURWHFWLRQ
% 7KHPDLQZRUNLQJPHWKRGZDVFDSDFLW\EXLOGLQJRIWKHVWDIIRIWKH81RUJDQL]DWLRQV
DQGWKHSURMHFWVDQGSURJUDPVZRUNLQJZLWKWKHPEXW81)3$DOVRXVHVVHYHUDOPHDQVRI
VXSSRUWVXFKDVLQIRUPDWLRQHGXFDWLRQDQGFRPPXQLFDWLRQ,(&VRFLDOPRELOL]DWLRQ
DQGOREE\LQJ
% 7HFKQLFDODQGILQDQFLDOSDUWQHUVVXFKDV&$5(0DGDJDVFDU))(DQG*7=SURYLGHGDFFHVV
WRWUDLQLQJDQGVHQVLWL]LQJRISURMHFWSHUVRQQHOWKURXJKZRUNVKRSVDQGRWKHUPHWKRGVHJ
SDUWLFLSDWLYHDSSURDFK
7KHJHQGHUFRQFHSWZLWKLQ)2),)$5HVXOWVRIWKHLQYHVWLJDWLRQVLQDQG
4XHVWLRQQDLUHVZHUHGLVWULEXWHGWRUHVHDUFKHUV,QVRPHUHVHDUFKHUVSURYLGHGIHHGEDFN
RQWKHLQYHVWLJDWLRQDQGUHVSRQGHGWRWKHTXHVWLRQQDLUHLQRIZKRPSDUWLFLSDWHGLQ
7KXVDWRWDORIUHVHDUFKHUVSDUWLFLSDWHGLQWKHLQYHVWLJDWLRQ4XHVWLRQVLQWKHVXUYH\VIRU
WKHWZR\HDUVZHUHQRWH[DFWO\WKHVDPH
2EMHFWLYHVRIWKHLQYHVWLJDWLRQ
7KHSULQFLSDO REMHFWLYH RI WKH LQYHVWLJDWLRQVZDV WR HYDOXDWH WKH DZDUHQHVV OHYHO RI)2),)$¶V
UHVHDUFKHUVWRJHQGHUFRQFHSW6SHFLILFREMHFWLYHVZHUHWR
¶&RPPXQH·LVWKHVPDOOHVWDGPLQLVWUDWLYHXQLWLQ0DGDJDVFDUWKDWKDVDGLUHFWUHODWLRQVKLSZLWKWKHQDWLRQDO
JRYHUQPHQW

'DQLqOH5DPLDUDPDQDQDHWDO
% HYDOXDWHWKHNQRZOHGJHFRPSUHKHQVLRQDQGLQWHJUDWLRQRIJHQGHUZLWKLQ)2),)$
% HYDOXDWHWKHJHQGHUH[SHULHQFHV²SRVLWLYHSRLQWVQHJDWLYHSRLQWVSUREOHPVHQFRXQWHUHG
DQGRSSRUWXQLWLHVZKLFKDULVHIRUWKHLPSURYHPHQWRIWKHHIIHFWLYHQHVVRIUHVHDUFK
% LGHQWLI\WKHUHVHDUFKHUV¶QHHGVIRUVXSSRUWDVUHJDUGVLQWHJUDWLRQRIJHQGHU
$ZDUHQHVVRISDUWLFLSDWRU\DSSURDFKHVDQGJHQGHUFRQFHSWV
3DUWLFLSDWRU\DSSURDFK
3DUWLFLSDWRU\ UHVHDUFK DSSURDFKHVZHUH DOUHDG\NQRZQDQGXQGHUVWRRGE\RI UHVHDUFKHUV
.QRZOHGJH DQG DZDUHQHVV RI WKH SDUWLFLSDWRU\ DSSURDFK ZHUH DFTXLUHG IURP WUDLQLQJ DQG
ZRUNVKRSVRIWKHUHVHDUFKHUVRUIURPSUDFWLFDODSSOLFDWLRQVLQFROODERUDWLRQZLWKWKHSURMHFWV
DQG SURJUDPV WKDW LQWHJUDWHG WKH SDUWLFLSDWRU\ DSSURDFK )2),)$ ZLWK YDULRXV LQWHUQDWLRQDO
RUJDQL]DWLRQVDQGUHJLRQDOQHWZRUNVRUJDQL]HGWUDLQLQJDQGZRUNVKRSVZKLFKEHQHILWHG)2),)$
UHVHDUFKHUV +DOI  RI WKH UHVHDUFKHUV WKDW ZHUH IDPLOLDU ZLWK WKH DSSURDFK KDG DFTXLUHG
WKH FRQFHSW EHWZHHQ  DQG  ZKLFK ZDV WKH SHULRG ZKHQ )2),)$ FROODERUDWHG ZLWK
WKH ,QWHUQDWLRQDO5LFH5HVHDUFK ,QVWLWXWH ,55,0DQ\ WUDLQLQJ DFWLYLWLHV DQGZRUNVKRSVZHUH
RUJDQL]HGE\,55,
*HQGHUFRQFHSW
,QRYHUKDOIRIWKHUHVHDUFKHUVVDLGWKDWWKH\ZHUHIDPLOLDUZLWKWKHFRQFHSWRIJHQGHU
6RPHNQHZWKHFRQFHSWE\UHDGLQJGRFXPHQWVDQGRWKHUVSDUWLFLSDWHGLQWUDLQLQJRUZRUNVKRSV
RQJHQGHULVVXHV&RPSDUHGWRWKHSDUWLFLSDWRU\DSSURDFKWKHDFTXLVLWLRQRINQRZOHGJHDQGWKH
DZDUHQHVV RI JHQGHU FRQFHSWZDV YHU\ UHFHQW ZLWKLQ WKH SUHYLRXV  \HDUV7KH FRQFHSWZDV
SDVVHGRQWRWKHUHVHDUFKHUVWKURXJKWUDLQLQJDQGZRUNVKRSVPRVWRIZKLFKZHUHRUJDQL]HGE\
$6$5(&$2YHUKDOIRIWKHUHVHDUFKHUVIDPLOLDUZLWKWKHFRQFHSWFROODERUDWHGZLWKWKH
QHWZRUNVRI$6$5(&$
5HVHDUFKHUV¶XQGHUVWDQGLQJRIJHQGHUFRQFHSW
5HVHDUFKHUV¶FRPSUHKHQVLRQRIJHQGHUGLIIHUHGGHSHQGLQJRQWKHZD\WKH\OHDUQHGWKHFRQFHSW
7KRVH ZKR ZHUH VHOIWUDLQHG RU LQIRUPHG RQO\ H[SODLQHG JHQGHU DV ZRPHQ¶V HPDQFLSDWLRQ
+RZHYHUDEURDGHUYLVLRQLQWHUPRIVWUDWHJLFQHHGVGLIIHUHQWLDWHGE\VRFLDOFDWHJRU\RUSURIHVVLRQDO
JURXSZDVXQGHUVWRRGE\UHVHDUFKHUVZKRKDGPRUHH[SHULHQFHSUDFWLFHDQGWUDLQLQJZLWKWKH
FRQFHSW
)RUWKHILUVWFDWHJRU\RIUHVHDUFKHUVVHOIWUDLQHGE\GRFXPHQWDWLRQFRQVLGHULQJJHQGHULQWKHLU
DFWLYLWLHVPHDQWJLYLQJUHVSRQVLELOLW\WRZRPHQLQWKHVRFLHW\YLOODJHFRPPXQLW\DQGZRUNSODFH
:RPHQKDYHWREHLQWHJUDWHGLQGHFLVLRQPDNLQJDQGLQSODQQLQJDQGLPSOHPHQWDWLRQ7KHPHWKRGV
XVHGSURPRWHSDUWQHUVKLSEHWZHHQZRPHQDQGPHQUHVSHFWLQJWKHLUGLIIHUHQFHVDQGHQVXULQJWKHLU
SDUWLFLSDWLRQ LQDQHTXLWDEOHZD\ ,W UHFRJQL]HV WKHFRQWULEXWLRQRIZRPHQ WRGHYHORSPHQWDQG
JLYHV WKHP WKHPHDQV WRPDNH WKLV FRQWULEXWLRQ5HODWLRQVKLS EHWZHHQPHQ DQGZRPHQ WKHLU
DFWLYLWLHVDQGWKHLUFRQVWUDLQWVDUHDQDO\]HG
5HVHDUFKHUVZKREHQHILWHGIURPWKHZRUNVKRSVRQJHQGHUXQGHUVWRRGJHQGHUDVUHFRJQL]LQJ
WKH GLIIHUHQFHV EHWZHHQ PHQ DQG ZRPHQ LQ WKH GHVLJQ RI DQ DFWLYLW\ ,W LV DQ DSSURDFK WKDW
GLIIHUHQWLDWHVEHQHILFLDULHVDQGVWDNHKROGHUVLQWKHDFWLRQXQGHUWDNHQ*HQGHUFRQFHSWFRQVLGHUV

0DGDJDVFDU
WKHGLIIHUHQWLDWHGVWUDWHJLFQHHGVRIVRFLRSURIHVVLRQDOJURXSVRUVRFLDOFDWHJRULHV0HPEHUVRI
DIDPLO\DUHFRQVLGHUHGDVVRFLDOJURXSV(DFKFDWHJRU\KDVLWVVSHFLILFQHHGVDQGLQWHUHVWVDQG
WKHUHIRUHDFWLRQVDUHQRWWKHVDPH,WLVDFRQFHSWWKDWWDNHVLQWRDFFRXQWWKHGLIIHUHQFHEHWZHHQWKH
VH[HVVRFLDOFDWHJRULHVDJHJURXSVHWKQLFJURXSVDQGUDFHVLQWKHIRUPXODWLRQGHFLVLRQPDNLQJ
UHDOL]DWLRQDQGHYDOXDWLRQRIWKHUHVXOWVRIDQDFWLRQ
&RPSUHKHQVLRQRIJHQGHUE\ WKH WUDLQHGUHVHDUFKHUVZDVTXLWHGLIIHUHQW*HQGHUFRQFHSW LV
WRFRQVLGHUWKHLPSOLFDWLRQRIZRPHQLQDOOWKHILHOGVRIWKHGHYHORSPHQW,WLVDQDSSURDFKZLWK
PRUH FRQVLGHUDWLRQ RI WKH LQWHUYHQWLRQ RIZRPHQ HIIHFWLYH SDUWLFLSDWLRQ LQ SURMHFW DFWLYLWLHV
0HQDQGZRPHQKDYHWKHLURZQUHVSRQVLELOLWLHVLQDQ\DFWLYLW\:RPHQDQGPHQKDYHWKHVDPH
ULJKWLQWKHGHVLJQDQGLPSOHPHQWDWLRQRIDQGGHFLVLRQVUHODWLQJWRDFWLYLWLHV2SSRUWXQLWLHVJLYHQ
WRHDFKKDYHWREHFRQVLGHUHG*HQGHUDSSURDFKWDNHVLQWRDFFRXQWGLVSDULW\HTXDOLW\RUHTXLW\
EHWZHHQPHQDQGZRPHQLQWHUPVRIZHOOEHLQJ0HQDQGZRPHQFDQXQGHUWDNHWKHVDPHDFWLYLW\
$FWRUV¶SODFHDQGUROHLQWKHSURFHVVRIGHYHORSPHQW²DFFRUGLQJWRWKHLULQGLYLGXDODQGFROOHFWLYH
FKDUDFWHULVWLFVVH[DJHHGXFDWLRQHWKQLFJURXSUHOLJLRQHWF²DUHLPSRUWDQW
7KH UHVHDUFKHUVZKRNQHZJHQGHU FRQFHSW E\ LQIRUPDWLRQ DQGRU SUDFWLFH KDG D VLPSOLVWLF
YLHZ7KH\VSHFLILHGWKDWLQYROYLQJZRPHQFKLOGUHQDQGPDUJLQDOL]HGSHUVRQVLQSURMHFWGHVLJQ
DQGKDYLQJPRUHZRPHQWKDQPHQLQWKHLPSOHPHQWDWLRQRIWKHDFWLYLWLHVDUHWKHDFWLRQVWREH
GRQHLQIDYRURIZRPHQ)RUWKLVFDWHJRU\RIUHVHDUFKHUVJHQGHUVKRXOGFRQVLGHUVRFLDOJURXSVDQG
DJHVQRWRQO\PHQDQGZRPHQ
,QWHJUDWLRQRIJHQGHUE\)2),)$UHVHDUFKHUV
:HQRWHGYDULRXVZD\VWKDW)2),)$UHVHDUFKHUVLQWHJUDWHGJHQGHULVVXHV
3URFHVV LPSRVHGE\ WKHSDUWQHUVKLSDQG FRQYHQWLRQ7KHSURMHFWV1*2VDQGRUJDQL]DWLRQV
FROODERUDWLQJZLWK)2),)$DOUHDG\LQWHJUDWHWKHFRQFHSWLQWKHLUDFWLYLWLHV
% 0HWKRGRORJ\PHQWLRQHGLQWKHFRQFHSWLRQRIWKHFROODERUDWLRQRUSDUWQHUVKLS
% $JUHHPHQWEHWZHHQWKHSDUWQHUVRIWKHSURMHFW
3DUWLFLSDWRU\DSSURDFKZLWKFRQVLGHUDWLRQRIJHQGHU LVVXHV(QGXVHUVVXFKDV IDUPHUVDUH
LQYROYHGLQGLIIHUHQWVWDJHVRIUHVHDUFKGLDJQRVLVPHWKRGRORJLHVYDOLGDWLRQDQGUHVXOWVIHHGEDFN
)LHOGYLVLWVDUHRUJDQL]HGWRDOORZEHQHILFLDULHVPHQZRPHQDVVRFLDWLRQVYLOODJHFRPPXQLWLHV
ORFDODXWKRULWLHVHWFWRHYDOXDWHDQGFKRRVHWKHWHFKQRORJLHVWKH\OLNH
,QQRYDWLQJDQGFRPPLWWHGDSSURDFKIRUJHQGHU7KH)2),)$35,$03DUWLFLSDWRU\5HVHDUFKIRU
,PSURYHG$JURHFRV\VWHP0DQDJHPHQWUHVHDUFKSURMHFWHQWLWOHGµ,PSURYHPHQWRISDUWLFLSDWRU\
UHVHDUFK DW FRPPXQLW\ OHYHO E\ WKH LQWHJUDWLRQ RI JHQGHU DQDO\VLV LQ 35,$0 VLWHV$QWVLUDEH
0DGDJDVFDU¶DSSOLHVWKHWRROVDQGPHWKRGVRIJHQGHUULJRURXVO\
 7KHPDWLF UHVHDUFK DOO GLVFLSOLQHV RU UHVHDUFK XQGHUWDNHQ LQ FRQWUROOHG VLWHV ODERUDWRU\
H[SHULPHQWDOILHOGV7KHUHVHDUFKHUVGRQRWDSSUHFLDWHKRZWRFRQVLGHUWKHFRQFHSWRIJHQGHULQ
WKHGHVLJQFRQWURODQGHYDOXDWLRQRIDFWLYLWLHV
,QVHYHUDO)2),)$GHSDUWPHQWVFRQGXFWDFWLYLWLHVWKDWFRQVLGHUJHQGHULVVXHVOLYHVWRFNWXEHU
FURSVHQYLURQPHQWOHJXPLQRXVFURSVIDUPHTXLSPHQW$OORIWKHVHDFWLYLWLHVDUHXQGHUWDNHQLQ
FROODERUDWLRQZLWKSURMHFWVRUSURJUDPV

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6HOIHYDOXDWLRQRIWKHSHUVSHFWLYHVRIJHQGHULQWHJUDWLRQLQDJULFXOWXUDOUHVHDUFKLQ)2),)$
WKURXJKDQDO\VLVRIH[SHULPHQWV
7KH UHVHDUFKHUV UHFRUGHG SRVLWLYH UHVXOWV LQ LQWHJUDWLQJ JHQGHU LVVXHV LQ WKHLU DFWLYLWLHV 7KH
DGYDQWDJHVDUHPDQ\ DVPXFK LQ WKHGHVLJQDQGFRQWURORI WKHDFWLYLWLHV DV LQ WKH UHVXOWV DQG
LPSDFWV
&RQVLGHULQJ JHQGHU LQ WKH GHVLJQ RI DFWLYLWLHV UHVXOWV LQ EHWWHU NQRZOHGJH RI WKH FRQWH[W
3UREOHPVHQFRXQWHUHGE\GLIIHUHQWVRFLDOJURXSVDQGWKHLUQHHGVDUHZHOOLGHQWLILHGDQGWKHLUQHHGV
SULRULWL]HG
)RUPRQLWRULQJUHVSRQVLELOLWLHVDUHVKDUHGDPRQJDOOVWDNHKROGHUVZKRIHHOUHVSRQVLEOHDQG
ILQGWKHLUUHVSHFWLYHLQWHUHVWV)2),)$UHVHDUFKHUVWKLQNWKDWWKHLPSOHPHQWDWLRQRIWKHLUDFWLYLWLHV
LVHDV\7KHUHLVFRPSHWLWLRQIRUEHWWHUSURGXFWLYLW\EHWWHUFRKHVLRQEHWZHHQIDUPHUVDQGJRRG
SDUWLFLSDWLRQRIHDFKDFWRU
&RQFHUQLQJUHVHDUFKUHVXOWVDQGLPSDFWV)2),)$UHVHDUFKHUVVWDWHGWKDWWKHUHLVHDUO\HYDOXDWLRQ
RIFRQVWUDLQWVWRDGRSWLRQRIµQHZWHFKQRORJ\¶$GRSWLRQRIWKHVHWHFKQRORJLHVLVDVVXUHGEHFDXVH
WKH\PDWFKIDUPHUV¶QHHGV'LIIXVLRQRIUHVXOWVLVIDVWHUVSLOORYHURIWKHWHFKQRORJ\LVHDV\7KRVH
ZKR WRRNJHQGHU LVVXHV LQWRDFFRXQW LQ WKHLU UHVHDUFK IRXQG WKDW VXVWDLQDELOLW\RI WKHLU DFWLRQV
ZDVQRWDSUREOHP)DUPHUV¶FDSDFLWLHVZHUHLPSURYHGGXULQJIUHTXHQWGLVFXVVLRQVRIWKHDFWLRQV
'LIIHUHQFHVEHWZHHQPHQDQGZRPHQLQWHUPVRIGHFLVLRQPDNLQJDQGLPSDFWRQOLYLQJFRQGLWLRQV
ZHUHUHGXFHGDQGKXPDQGLJQLW\ZDVUHVSHFWHG
+RZHYHU WKH UHVHDUFKHUV HQFRXQWHUHG VRPH SUREOHPV LQ LQWHJUDWLQJ JHQGHU LVVXHV LQ WKHLU
DFWLYLWLHV DW YDULRXV OHYHOV ,Q0DGDJDVFDU WUDGLWLRQ DQG FXOWXUH SXWPHQ LQ D KLJKHU SRVLWLRQ
WKDQZRPHQHVSHFLDOO\LQUXUDODUHDV*LYLQJPRUHUHVSRQVLELOLW\WRZRPHQGLVVDWLVILHVPHQ7KH
DSSURDFKZKLFKLVGHSHQGHQWRQVRFLRHFRQRPLFDQGFXOWXUDOFRQFHSWVLVVRPHWLPHVVXEMHFWLYH
(WKQLF SUREOHPVPD\ DSSHDU )DUPHUV DUHPRUH FRQFHUQHG DERXW UHVXOWV WKDQ GXUDELOLW\ RI WKH
DFWLRQV
$WWKHOHYHORIWKHFRPPXQLW\WKHUHDUHDOVRSUREOHPVZKLFKPD\UHVWULFWWKHXVHRIJHQGHU
DSSURDFKHV /RZ HGXFDWLRQ OHYHO RI WKH IDUPHUVPDLQO\ RI WKHZRPHQPDNHV WKH H[FKDQJHV
GLIILFXOW7KHUH DUH DOVR GLYHUJHQFH DQG FRQIOLFW RI LQWHUHVWV DPRQJ FRPPXQLW\PHPEHUV DQG
VLQFHZRPHQDQGSRRUIDUPHUVLVQRWZHOOUHJDUGHGE\WKHFRPPXQLW\WKHLUQHHGVDQGLQWHUHVWV
DUHQRWUHVSHFWHG
$PRQJUHVHDUFKHUVVRPHKDYHSUREOHPVSXWWLQJWKHLUNQRZOHGJHLQWRSUDFWLFH7KH\IRXQG
D ORW RI FRQFHSWV DQG LPSOHPHQWDWLRQ SURFHGXUHV LQ WKH OLWHUDWXUH7KHUH LV GLYHUJHQFH DPRQJ
SDUWQHUV7KHODFNRIOHDGHUVKLSLQ)2),)$IRUJHQGHULVVXHVLVDQRWKHUFRQVWUDLQW7DNLQJDFFRXQW
RI WKH GLIIHUHQW EHQHILFLDULHV DQG YXOQHUDEOH JURXSV DW WKH VDPH WLPH LV GLIILFXOW WRPDQDJH LQ
UHVHDUFK:RUNLQJ LQ DPXOWLGLVFLSOLQDU\ WHDP LV HQFRXUDJHG LQ)2),)$EXW VRPH UHVHDUFKHUV
IRXQG LW GLIILFXOW 6RPH UHVHDUFKHUV VDLG WKDW LQ SDUWLFLSDWRU\ GLDJQRVLV VRFLRHFRQRPLF DQG
ILQDQFLDOSUREOHPVDIIHFWWHFKQLFDOLQQRYDWLRQV²WKHWHFKQLFDOSUREOHPVRIUHVHDUFKDUHOLNHO\WR
EHIRUJRWWHQDQGGHOD\VDUHLPSRVHGE\GLIILFXOWLHVLQFRRUGLQDWLQJWKHDFWLRQVDQGWKHDYDLODELOLW\
RIGLIIHUHQWDFWRUV

0DGDJDVFDU
2SSRUWXQLWLHVIRUWKHLQWHJUDWLRQRIJHQGHUIRUWKHLPSURYHPHQWRI)2),)$¶VUHVHDUFK
%\LQWHJUDWLQJJHQGHULQWKHSDUWLFLSDWLYHSURFHVVZKLFKLVDOUHDG\PDLQVWUHDPHG)2),)$ZLOO
LPSURYHLWVUHVHDUFKDQGWKHUHOHYDQFHRILWVUHVXOWV
D5HOHYDQFHRIUHVHDUFKWRXVHUV¶QHHGV
'RQRWFRQGXFWUHVHDUFKIRUUHVHDUFK¶VVDNHEXWUHVHDUFKWRVROYHGHYHORSPHQWSUREOHPVRIWKH
FRXQWU\DQGLQSDUWLFXODUWKHSUREOHPVRIIDUPHUV7KHVHIDFWRUVPXVWEHFRQVLGHUHGLQFRQGXFWLQJ
UHVHDUFKDFWLYLWLHVVRWKDWUHDOQHHGVRIDOOVRFLDOJURXSVRIIDUPHUVDUHWDNHQLQWRDFFRXQW
*HQGHUPHWKRGVDUHDWRRODLPHGDWPDNLQJUHVHDUFKFRUUHVSRQGEHWWHUWRUHDOLW\DQGWKHUHIRUH
DFKLHYHSRVLWLYH LPSDFW ,W LV WKHEHVWDSSOLFDEOHPHWKRG LQ WKH UHDOL]DWLRQRIDSURMHFW IRU WKH
IROORZLQJUHDVRQV
% $WWKHHQGWKHGLIIHUHQWJURXSVRIEHQHILFLDULHVNQRZWKHSRVLWLYHDQGQHJDWLYHLPSDFWVRI
WKHUHVHDUFKDVZHOODVWKHUHVRXUFHVWREHXWLOL]HG
% ,WLVWKHEHVWZD\WRPDNHHYHU\RQHSDUWLFLSDWH
% ,WLVWKHEHVWWRROIRUGHILQLQJWKHREMHFWLYHVDQGZRUNLQJRXWWKHUHODWHGVWUDWHJLHV
% (DFK DFWRU KDV KLV RU KHU RZQ LQWHUHVWV LQ WKH XVH RI UHVHDUFK UHVXOWV HJ IRU FRWWRQ
SURGXFWLYLW\IRUWKHIDUPHUVRXWSXWZLWKVKHOOLQJILEHUIRUWKHFRWWRQFRPSDQ\TXDOLW\RI
ILEHUVIRUWKHH[SRUWHUV
% 7KHLQYROYHPHQWRIWKHEHQHILFLDULHVLQWKHSURFHVVRIUHVHDUFKIDFLOLWDWHVWKHDGRSWLRQRI
WKHUHVXOWLQJWHFKQRORJ\
% ([WHUQDOYLVLRQLVQHHGHGIRUWKHHYDOXDWLRQDQGILQDOFKRLFHRIWHFKQRORJLHVWREHSURSRVHG
IRUVFDOLQJRXW
% 7KHGLIIHUHQWFDWHJRULHVRISHRSOHFDQGLVWLQJXLVKWKHGLIIHUHQWDVSHFWVRIWKHSUREOHPVWR
EHVROYHGOHDGLQJWRPRUHSUHFLVHUHVHDUFKUHVXOWV
% 7KHZRPHQDQGPHQGRQRW DOZD\VKDYH WKH VDPHZD\VRI VHHLQJ WKLQJVRU WKH VDPH
SULRULWLHV
Eµ2EOLJDWLRQ¶RIWHDPZRUN
%\DJUHHLQJWRZRUNWRJHWKHUDQGMRLQWO\GHILQLQJWKHREMHFWLYHVDQGZRUNSURJUDPWKHSDUWQHUV
LQFOXGLQJ YDULRXV FDWHJRULHV RI HQGXVHUV FRPPLW WKHPVHOYHV WR IXOILOOLQJ WKH ZRUN WKURXJK
WHDPZRUN7KXVWKHFRQWLQXLW\DQGWKHVXFFHVVRIWKHDFWLYLW\FDQEHHQVXUHGE\
% 7KHLQYROYHPHQWRIWKHGLIIHUHQWVWDNHKROGHUVLQGLIIHUHQWSURFHVVHVRIUHVHDUFK
% 7KH DYDLODELOLW\ RIPRUH FRPSOHWH DQG UHOLDEOH LQIRUPDWLRQZKLFKZLOO HQDEOH RSWLPDO
GHFLVLRQPDNLQJ
% 7KHFRPSOHPHQWDULW\EHWZHHQWKHVRFLDOJURXSVPDQZRPDQHWFPDNLQJLWSRVVLEOHWR
REWDLQWKHEHVWUHVXOWVPRUHHDVLO\DQGTXLFNO\
% (PSRZHUPHQW DFTXLUHG E\ DOO WKH WDUJHW SRSXODWLRQ GXULQJ WKH SURFHVV PDNLQJ WKH
FRPPXQLWLHVPRUH UHVSRQVLEOH IRU WKHLUGHYHORSPHQWEHFDXVH WKH\ IHHOFDSDEOH LQZKDW
WKH\XQGHUWDNH

'DQLqOH5DPLDUDPDQDQDHWDO
F(IIHFWLYHQHVVHIILFLHQF\DQGVXVWDLQDELOLW\
*HQGHUDQGSDUWLFLSDWRU\DSSURDFKHVDUHQRWRQO\DJXDUDQWHHRIHIIHFWLYHQHVVDQGHIILFLHQF\EXW
DOVRRIWKHVXVWDLQDELOLW\RIWKHDFWLRQV
% 7KHSDUWLFLSDWRU\DSSURDFKLVPRUHHIIHFWLYHIRUDGRSWLRQRIQHZWHFKQRORJLHV,WLVDOUHDG\
DSSOLHGLQERWKUHVHDUFKDQGGHYHORSPHQW
% 7KHJHQGHUDSSURDFKLVDQDGGLWLRQDOLQVWUXPHQWPDNLQJWKHDFWLRQV\HWPRUHHIIHFWLYHLI
LWLVH[SODLQHGXQGHUVWRRGDQGSUDFWLVHGZHOO,WPXVWEHDSSOLHGDWDOOOHYHOVGLUHFWRUDWH
FHQWHUVWDWLRQDQGLQDOOWKHVWDJHVRIUHVHDUFK
% 7KHVHGLPHQVLRQVFRQGLWLRQWKHIXWXUHGHYHORSPHQWDQGHIIHFWLYHQHVVRIWKHDFWLRQV7KH\
DOVRFRQGLWLRQWKHVXVWDLQDELOLW\RIWKHLQLWLDWHGDFWLRQVDQGWKHHIIHFWLYHDSSURSULDWLRQRI
WHFKQRORJLHV
% 7KHGLIIHUHQWFDWHJRULHVRIDFWRUVDQGEHQHILFLDULHVVKRXOGEHLQYROYHGIRUDUDWLRQDODQG
GXUDEOHH[SORLWDWLRQRIQDWXUDOUHVRXUFHV
G(TXDOLW\HTXLW\
7KH WZR DSSURDFKHV JHQGHU DQG SDUWLFLSDWLRQ DUH FRPSOHPHQWDU\ DQG WRJHWKHU FRQVWLWXWH D
FRPSOHWHSURFHVVWRZDUGGHFLVLRQPDNLQJDQGWKHVHDUFKIRUHTXLW\7KLVLVEHFDXVH
 1RRQHLVH[FOXGHGWKHGHYHORSPHQWLVQRORQJHUWKHEXVLQHVVRIRQHJURXSRISHRSOHEXW
UHTXLUHVWKHLQYROYHPHQWRIHYHU\RQH
 7KH SDUWLFLSDWRU\ DSSURDFK DQG JHQGHU LVVXH VKRXOG EULQJ DSSURSULDWH VROXWLRQV WR WKH
SUREOHPVRIXQGHUSULYLOHJHGEHQHILFLDULHV
 (DFKVLWHKDVLWVVSHFLILFSHUFHSWLRQVDQGSUDFWLFHV
 7KHWZRDSSURDFKHVDUHWRROVWRSURPRWHHTXDOLW\DPRQJPHQZRPHQDQG\RXQJSHRSOH
UHJDUGLQJFKDQFHVDQGRSSRUWXQLWLHVIRUHFRQRPLFDQGVRFLDOGHYHORSPHQW
 0HQ¶V DQG ZRPHQ¶V LGHDV FDQ EH FRPSOHPHQWDU\ DQG HQDEOH LPSURYHPHQW RI VHYHUDO
DVSHFWVRIWKHDFWLYLWLHV
 7KHVH DSSURDFKHV GRFXPHQW WKH UROHV UHVSRQVLELOLWLHV UHSUHVHQWDWLRQV RI VWDNHKROGHUV
WKH UHDVRQV IRU WKHLU DFWLRQV YLVLRQV DQG GLIIHUHQW LQWHUHVWV FRQVLGHUHG LQ UHVRXUFH
PDQDJHPHQW
 %\DSSO\LQJWKHSDUWLFLSDWLYHDSSURDFKJHQGHUFDQEHLQWHJUDWHG
 7KHPXWXDOUHVSHFWRIWKHLQGLYLGXDOVFRQWULEXWHVWRDEHWWHUSHUIRUPDQFHRIWKHDFWLYLW\
'LVFXVVLRQFUHDWHVDZRUNHQYLURQPHQWIDYRUDEOHWRDEHWWHUUHVXOW
1HHGVIRUVXSSRUWH[SUHVVHGE\WKHUHVHDUFKHUV
7KHQHHGVIRUVXSSRUWH[SUHVVHGE\WKHUHVHDUFKHUVFDQEHFODVVLILHGLQIRXUSRLQWVDQGGLIIHUHQWLDWHG
DFFRUGLQJWRWKHOHYHORINQRZOHGJHDQGDZDUHQHVVRIUHVHDUFKHUV

0DGDJDVFDU
1RQWUDLQHGUHVHDUFKHUV 7UDLQHGUHVHDUFKHUV
5DLVLQJDZDUHQHVV ;
8SGDWHDZDUHQHVV ;
&DSDFLW\EXLOGLQJWRROV
PHWKRGVDQGSUDFWLFHV
; ;
&DSDFLW\EXLOGLQJRQ
LPSOHPHQWDWLRQ
; ;
7KHPDMRULW\RIUHVHDUFKHUVLQ)2),)$QHHGWRLPSURYHWKHLUFDSDFLW\LPSOHPHQWDWLRQWRROV
DQGPHWKRGV²WKHLUNQRZOHGJHQHHGVWREHXSGDWHG
6SHFLILFQHHGV
)RUHDFKSRLQWVRPHVSHFLILFTXHVWLRQVDQGFRQFHUQVZHUHQRWHGE\WKHUHVHDUFKHUV
D$FTXLVLWLRQRINQRZOHGJHIRUWKHXQWUDLQHGUHVHDUFKHUV
% $FTXLVLWLRQRIWKHFRQFHSWSDUWLFLSDWRU\DQGJHQGHUZLWKFRQFUHWHH[DPSOHV
% *HQGHUFRQFHSWLVUDWKHUYDJXH3HUFHSWLRQLVGLIIHUHQWDQGYDULHVDFFRUGLQJWRWKHOLWHUDWXUH
DQGRUJDQL]DWLRQ7KHZRUGVFDQKDYHVHYHUDOPHDQLQJV,WLVQHFHVVDU\WRPDNHDULJRURXV
DQGSUHFLVHGHILQLWLRQIRUHDFKXVH+RZWRGHILQHLQDFRPPRQYLVLRQRIWKHFRQFHSWDQG
WRDSSO\LWLQUHDOLW\"
% +RZWRFRPELQHWKHWZRDSSURDFKHVIRUDEHWWHUDSSOLFDWLRQRIWKHPHWKRGV"
% (PSKDVL]HPRUHRQWKHVRFLRHFRQRPLFDVSHFW
% &RQVLGHUDWLRQRIJHQGHUDSSURDFKLQWKHGHVLJQRIWKHUHVHDUFKDFWLYLWLHV,QZKLFKW\SHRI
UHVHDUFKVKRXOGZHWDNHWKHJHQGHULVVXHLQWRDFFRXQW"
E8SGDWHRINQRZOHGJHIRUWKHWUDLQHGUHVHDUFKHUV
% 5HYLVLRQDQGGRFXPHQWDWLRQ
% 'HEDWHV DQG UHIOHFWLRQV LQIRUPDWLRQ DQG FRPPXQLFDWLRQV WRZDUG D FRPPRQ YLVLRQ RU
SHUFHSWLRQRIWKHFRQFHSWVRIJHQGHU
% )DPLOLDUL]DWLRQZLWKWKHWRROVDQGPHWKRGVDQGWKHLUDSSOLFDWLRQLQDOOSURMHFWGHYHORSPHQW
VWDJHV
% ,QZKLFKW\SHRIUHVHDUFKVKRXOGZHWDNHJHQGHULVVXHVLQWRDFFRXQW"
F&DSDFLW\EXLOGLQJ
% 0HWKRGRORJ\RIDSSURDFK+RZWRSUDFWLVHJHQGHUVHQVLWLYLW\")RUEHWWHUXQGHUVWDQGLQJ
WKHFRQFHSWVDQGDYRLGLQJWKHSRVVLEOHGLIILFXOWLHVLQWKHLUDSSOLFDWLRQ
% 3UDFWLFDOWUDLQLQJFRXUVHV
% ([SHULHQFHVKDULQJVXFFHVVHVDQGIDLOXUHV

'DQLqOH5DPLDUDPDQDQDHWDO
% 0DQDJHPHQWRIFRQIOLFWVLQDFRPPXQLW\
% 0RQLWRULQJRIWKHGLIIXVLRQDQGLPSDFWVWXG\UHODWHGWRJHQGHU
% 7HFKQLFDOFDSDFLW\VWUHQJWKHQLQJKRZWRFRQVLGHUJHQGHULVVXHVLQHDFKVSHFLILFDFWLYLW\WR
EHLPSOHPHQWHG
% +RZWRUHODWHJHQGHUDSSURDFKZLWKWKHFRQYHQWLRQDOPHWKRGVFXUUHQWO\XVHGLQUHVHDUFK
% 8WLOL]DWLRQRIUHVXOWVIDFLOLWDWLRQLQGLIIXVLRQDQGGLVVHPLQDWLRQ
% 0HWKRGRORJ\WRFDWHJRUL]HWKHGLIIHUHQWEHQHILFLDULHVDQGWRGHWHUPLQHWKHYXOQHUDEOHRU
PDUJLQDOL]HGJURXSV
G6XSSRUWIRUWKHLPSOHPHQWDWLRQ
% 0HWKRGRORJLFDODQGWHFKQLFDODGYLFH
% 5HVRXUFHV
% +XPDQUHVRXUFHV
5HVHDUFKHUVQRWHGWKDWDFWLRQVVKRXOGDOVREHXQGHUWDNHQDWHQGXVHUOHYHO7KHREMHFWLYHLVWR
VHQVLWL]HWKHEHQHILFLDULHV
% 7RUHLQIRUFHµHGXFDWLRQIRUDOO¶FKDQJHRIPHQWDOLW\RIWKHSRSXODWLRQWKHILHOGDJHQWVDQG
WKHGLIIHUHQWUHVSRQVLEOHSHUVRQV
% 2Q DFTXLVLWLRQ DQG FRQWURO RI WKH GLIIHUHQW WRROV DQG PHDQV RI FRPPXQLFDWLRQ IRU
VHQVLWL]DWLRQVHWWLQJXSUHVWRULQJWKHV\VWHPVRISDUWQHUVKLSDQGFRPSOHPHQWDULW\EHWZHHQ
WDUJHWXVHUVDQGYDULRXVRWKHUVWDNHKROGHUV
% ,QWHQVLILFDWLRQRIVHQVLWL]DWLRQLQWKHFRDVWDODUHDV7RLPSURYHDZDUHQHVVRI WKHUROHRI
ZRPHQLQGHYHORSPHQW
*HQGHUH[SHULHQFHVLQ)2),)$
)2),)$ KDV DOUHDG\ LQWHJUDWHG JHQGHU LVVXHV LQ VRPH RI LWV DFWLYLWLHV 6XFFHVVIXO H[SHULHQFHV
FRQFHUQ WKH SURMHFW XQGHUWDNHQ LQ FROODERUDWLRQ ZLWK (&$3$3$ ZKLFK ZDV FRQGXFWHG LQ
9DNLQDQNDUDWUD UHJLRQ DQG HQWLWOHG µ,PSURYHPHQWRI SDUWLFLSDWRU\ UHVHDUFK DW FRPPXQLW\ OHYHO
E\ WKH LQWHJUDWLRQRIJHQGHUDQDO\VLV LQ35,$0VLWHV$QWVLUDEH0DGDJDVFDU¶7KH VWXG\DLPV
WRLQWHJUDWHJHQGHUDQDO\VLVZLWKWKH35,$0DSSURDFKLQRUGHUWRLPSURYHDQGFRQVROLGDWHWKH
DFKLHYHPHQWVRISDUWLFLSDWRU\UHVHDUFKZLWKLQ)2),)$
)HDVLELOLW\RIWKHLQVWLWXWLRQDOL]DWLRQRIJHQGHUZLWKLQ)2),)$
0HWKRGRORJ\
7KHPHWKRGRORJ\FRPSULVHGRUJDQL]LQJUHJLRQDOZRUNVKRSVLQVL[UHVHDUFKFHQWHUVRI)2),)$DQG
DQDWLRQDOZRUNVKRS7KHREMHFWLYHVZHUHWRKDYHDFRPPRQXQGHUVWDQGLQJRIWKHJHQGHUDSSURDFK

0DGDJDVFDU
DQGWRHYDOXDWHWKHSRVVLELOLW\RIDFKLHYLQJLQVWLWXWLRQDOL]DWLRQRSSRUWXQLWLHVFRQVWUDLQWVWKUHDWV
DQGDFWLRQV$V\QWKHVLVRIWKHVHUHJLRQDOZRUNVKRSVZDVJLYHQGXULQJWKHQDWLRQDOZRUNVKRSDQG
RULHQWDWLRQVDQGVWUDWHJLHVIRULQVWLWXWLRQDOL]DWLRQRIJHQGHUZLWKLQ)2),)$ZHUHLGHQWLILHG
3DUWLFLSDQWV ERWK PHQ DQG ZRPHQ LQ WKH UHJLRQDO ZRUNVKRSV ZHUH UHVHDUFKHUV DQG
UHSUHVHQWDWLYHVRI)2),)$SDUWQHUV7KHQDWLRQDOZRUNVKRSWRRNSODFHRQ1RYHPEHULQ
$QWDQDQDULYR7KHUHZHUH DERXW  SDUWLFLSDQWV IURPYDULRXV RUJDQL]DWLRQV )2),)$*HQHUDO
'LUHFWRUDWHIRU WKH3URPRWLRQRI*HQGHURI WKH0LQLVWU\RI WKH3RSXODWLRQ21())(*HQGHU
1HWZRUNLQ0DGDJDVFDU),)$0$125)LRPSLDQ)DPEROHQD0DODJDV\1RUYH]LDQDDQG3URMHFW
)63)250(' )RQGV GH6ROLGDULWp3ULRULWDLUHV  )RUPDWLRQ HQ*HQUH HW'pYHORSSHPHQW DQG
YDULRXV1*2V
%HIRUH WKH HYDOXDWLRQ RI LQVWLWXWLRQDOL]DWLRQ LW ZDV QHFHVVDU\ WKDW WKH SDUWLFLSDQWV RI WKH
ZRUNVKRSVKDGWKHVDPHOHYHORIXQGHUVWDQGLQJRIJHQGHUFRQFHSWVDQGDMRLQWGHILQLWLRQRIZKDW
LQVWLWXWLRQDOL]DWLRQPHDQV
5HJLRQDOZRUNVKRSSDUWLFLSDQWV¶XQGHUVWDQGLQJRIJHQGHU
$FFRUGLQJWRWKHZRUNVKRS¶VSDUWLFLSDQWVJHQGHUDSSURDFKDLPV
% 7RLGHQWLI\WKHUHDOQHHGVRIWKHUXUDO]RQH
% 7RVKDUHLQIRUPDWLRQDQGH[SHULHQFHV
% 7RLQWHJUDWHWKHFRQVLGHUDWLRQRIJHQGHULQDOODFWLYLWLHVUHVHDUFKGHYHORSPHQWHWF WR
VXSSRUWGHYHORSPHQW
% 7RLPSOHPHQWDSURMHFWDWFRPPXQLW\OHYHOIURPDSDUWLFLSDWLYHGLDJQRVLV%HQHILFLDULHV
SDUWLFLSDWHHIIHFWLYHO\LQWKHSURMHFW
% 7RFRQVLGHUJHQGHULQWKHGHYHORSPHQWDQGLPSOHPHQWDWLRQRIWKHGHYHORSPHQWSODQ
% 7RLPSURYHWKHOHYHORISDUWLFLSDWLRQLQGLIIHUHQWILHOGV
% 7RLPSOHPHQWDVWUDWHJ\IRUWKHFROODERUDWLRQDQGLGHQWLILFDWLRQRIVROXWLRQVE\DQGIRUWKH
GLIIHUHQWJHQGHUJURXSV
% 7RFODVVLI\WKHDFWLYLWLHVDFFRUGLQJWRJHQGHUJURXS
% 7RLPSURYHWKHZD\WRFRQGXFWDFWLYLWLHV
% 7RFKDQJHWKHEHKDYLRURIDOOVWDNHKROGHUV
% 7RDFWIRUDEDODQFHGGHYHORSPHQWUXUDO±XUEDQ
% 7RVKDUHWKHUHVSRQVLELOLWLHV
% 7RVHHNHTXLW\
% 7RNQRZWKHULJKWVDQGUHVSRQVLELOLWLHVRIHYHU\RQH
% 7RVKDUHWKHUHVSRQVLELOLW\DPRQJPHQDQGZRPHQ
% 7RDQDO\]HOLIHLQDVRFLHW\DQGWKHULJKWVRIHYHU\RQH
% 7RDQDO\]H WKHVLWXDWLRQ LGHQWLI\ WKHFDXVHVRI WKHSUREOHPVDQG ILQG WKHVROXWLRQV IRU
VXVWDLQDEOHGHYHORSPHQW
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% 7ROHDUQDERXWWKHUROHRIPHQDQGZRPHQLQFRPPXQLW\GHYHORSPHQW
% 7RVKDUHUHVSRQVLELOLWLHVDQGEHQHILWLQDQHTXDOZD\
7KHUHZDVQRWPXFKGLIIHUHQFHEHWZHHQWKHUHJLRQVLQWHUPVRIWKHXQGHUVWDQGLQJDQGSHUFHSWLRQ
RI WKH JHQGHU FRQFHSW ,Q WKH+LJK3ODWHDX DUHDV RI9DNLQDQNDUDWUD$QDODPDQJD DQG$ODRWUD
0DQJRURJHQGHUJURXSVZHUH IRUPDQ\RI WKHSDUWLFLSDQWV WKH VRFLDO FDWHJRULHVZKLOHRWKHUV
UHIHUUHG WRSURIHVVLRQDO VRFLDOJURXSVRUDFWRUVRU WKH VH[DQGDJH PDQZRPDQDGXOW\RXQJ
SHUVRQFKLOG
,Q WKH FRDVWDO DUHDV KRZHYHU SDUWLFLSDQWV LQVLVWHG PXFK PRUH RQ WKH VWUDWHJLF QHHG IRU
HTXLW\EHWZHHQPHQDQGZRPHQDQGIRUVSHFLILFDFWLRQVIRUWKHPDUJLQDOL]HGJURXSVJHQHUDOO\
ZRPHQ
([SODQDWLRQVDQGFRPPHQWVIURPWKHGLVFXVVLRQV
7HQGHQFLHVKLVWRULFDOUHOLJLRXVDQGVRFLRFXOWXUDOGHWHUPLQLVP7KHFXOWXUHDQGUHOLJLRQSODFHPHQ
LQDGRPLQDQWSRVLWLRQFRPSDUHGWRZRPHQHOGHUVFRPSDUHGWR\RXQJSHRSOHSDUHQWVFRPSDUHG
WRFKLOGUHQHWF7KLVUHVXOWVLQSUDFWLFHLQWKHPDUJLQDOL]DWLRQRIJURXSVVRFLDOO\GRPLQDWHGLQ
WKHLUGDLO\DFWLYLWLHV:KDWHYHUWKHVRFLDOFDWHJRULHVUHODWLQJWRJHQGHUZHDOWKOHYHOHGXFDWLRQDO
OHYHODJHJURXSVSHFLILFJURXSVHWFWKHGLIIHUHQFHEHWZHHQPHQDQGZRPHQDOZD\VH[LVWV
7KHLPSRUWDQFHRIWKHVHILJXUHVFDQFKDQJHDFFRUGLQJWRWKHFRQWH[W7KHFRQGLWLRQVRUIDFWRUV
IDYRUDEOHWRFKDQJHVRISUDFWLFHDUH
% (GXFDWLRQDQGHGXFDWLRQDOOHYHOPHQ!ZRPDQOLWHUDWH!LOOLWHUDWHKLJKSODWHDX[UHJLRQV
!FRDVWDODUHDV
% $FFHVV WR LQIRUPDWLRQ XUEDQ ! UXUDO ULFK ! SRRU OLWHUDWH ! LOOLWHUDWH KLJK SODWHDX[ !
FRDVWDO
% 5HOLJLRQ&KULVWLDQ!,VODPLF
% &RPPXQLW\OLIHLQYROYHG!QRWLQYROYHG
% (FRQRP\RISURGXFWLRQPDUNHW!VXEVLVWHQFH
% &RQGLWLRQVIRULQFRPHLPSURYHPHQWKLJKSODWHDX[!FRDVWDO
&RQVLGHUDWLRQV IRU WKH JHQGHU FRQFHSW LQ GHYHORSPHQW7KHUH DUH FRQWH[WV SDUWLFXODUO\ LQ WKH
FRDVWDODUHDVVWLOOLQWKHHGXFDWLRQSKDVHERWKDWWKHVFKRROVDQGDWWKHKRXVHKROGOHYHO
,Q0DGDJDVFDULQWHJUDWLQJJHQGHULVVXHVLQGLIIHUHQWILHOGVVKRXOGEHGRQHFDUHIXOO\RWKHUZLVH
LWFDQUHVXOWLQUHMHFWLRQE\PHQSDUWLFXODUO\WKRVHZKRPD\IHHOWKDWWKLVFRQFHSWPD\WDNHDZD\
WKHLUGHFLVLRQPDNLQJSRZHU,QHDFKDFWLYLW\SUDFWLFHV
% 0XVWUHFRJQL]HWKHXQLTXHQHVVRIHYHU\RQHDQGWKHLUQHHGV$OOVWDNHKROGHUVVKRXOGKDYH
HTXDORSSRUWXQLWLHV²WKHLUVWUHQJWKVDQGZHDNQHVVHVKDYHWREHUHVSHFWHG
% &DQSURJUHVVLYHO\PRGLI\WKHJHQGHUUHODWLRQVKLSE\DEHWWHUGLVWULEXWLRQRIWKHUROHVDQG
PHDQVLQWURGXFWLRQRIQHZWHFKQRORJLHVDQGH[WHQVLRQRIDFWLYLWLHVFDOOLQJLQWRTXHVWLRQ
WKHROGGLYLVLRQRIZRUN

0DGDJDVFDU
% 0XVWWDNHLQWRDFFRXQWWKHGLIIHUHQFHVDQGWKHFRPSOHPHQWDULWLHVRIHYHU\RQH
$SSOLFDWLRQRI WKHJHQGHU DSSURDFKPXVW WDNH DFFRXQW RI WZRSDUDPHWHUV FRQVLGHUHG WREH
IXQGDPHQWDOVRWKDWLWHIIHFWLYHO\LPSURYHVOLIHIRUHYHU\RQHLQWKHVRFLHW\
% ,WVDGDSWDWLRQWRWKHFRQWH[WDQGWKHSURMHFWZKLOHLQVLVWLQJRQO\RQJHQGHUGLPHQVLRQVWKDW
DUHLPSRUWDQWIDFWRUVRIVXFFHVVDQGLPSDFWV,PSDFWVFDQFKDQJHDFFRUGLQJWRWKHFRQWH[W
DQGWKHSURMHFW
% ,WVKDUPRQL]DWLRQZLWKIDYRUDEOHFXVWRPVDQGKDELWV
,QVWLWXWLRQDOL]DWLRQRIJHQGHU
7REHDEOHWRDQDO\]HWKHIHDVLELOLW\RILQVWLWXWLRQDOL]DWLRQRIJHQGHUZLWKLQ)2),)$WKHDLPRI
µLQVWLWXWLRQDOL]DWLRQ¶ZDVGHILQHG,WLVWKHVWUDWHJ\WRHQVXUHVXVWDLQDELOLW\RILQWHUYHQWLRQVDQGWR
HQVXUHVXFFHVVUHVXOWVLPSDFWVDQGDSURFHVVDVVRFLDWHGZLWKVXLWDEOHWRROVWRFUHDWHNQRZOHGJH
VHQVLWLYLW\FRQYLFWLRQDQGUHVSRQVLELOLW\
'LPHQVLRQVWREHFRQVLGHUHG
2QWKHEDVLVRIWKLVGHILQLWLRQDOLVWRIGLPHQVLRQVWREHFRQVLGHUHGIRULQVWLWXWLRQDOL]DWLRQZDV
GHYHORSHGE\WKHSDUWLFLSDQWVRIWKHUHJLRQDOZRUNVKRSV7KHOLVWZDVUHIRUPXODWHGDQGYDOLGDWHG
GXULQJWKHQDWLRQDOZRUNVKRS
)RUWKHLQVWLWXWLRQDOL]DWLRQRIJHQGHU)2),)$PXVWRUJDQL]HLWVDFWLRQVDURXQGWKHIROORZLQJ
SRLQWV
 7HFKQLFDOFDSDFLW\
 $WWLWXGHVDQGEHKDYLRU
 6WUXFWXUHDQGLQWHUQDOPRQLWRULQJDQGHYDOXDWLRQ
 7RROV
 )LQDQFH
 +XPDQUHVRXUFHV
 )RUPDODSSOLFDWLRQRIWKHFRQFHSWLQWKHSURJUDPPLQJF\FOH
 (QYLURQPHQWRIUHVHDUFK
 ,QWHJUDWLRQRIJHQGHULQWKHSROLF\RI)2),)$

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)HDVLELOLW\
7HFKQLFDOFDSDFLW\
2SSRUWXQLWLHV &RQVWUDLQWVDQGWKUHDWV
% RIWKHUHVHDUFKHUVKDGUHFHLYHG
WUDLQLQJLQJHQGHURIWKHUHVHDUFKHUV
VXUYH\HG
% RIWKHUHVHDUFKHUVZHUHIDPLOLDUZLWK
WKHJHQGHUFRQFHSWÁ
% RIWKHUHVHDUFKHUVFRQVLGHUHG
WKHPVHOYHVIDPLOLDUL]HGZLWKWKH
SDUWLFLSDWRU\DSSURDFK
% 3RVLWLYHH[SHULHQFHVRI)2),)$RQ
35,$0SURMHFW
% RI)2),)$¶VVHQLRUVWDIIGLUHFWRUV
KHDGVRIVHUYLFHVKHDGVRIGHSDUWPHQWV
DQGKHDGRIFHQWHUDUHZRPHQ
% 7KHUHLVDJHQGHUQHWZRUNLQ0DGDJDVFDU
% $1DWLRQDO$FWLRQ3ODQIRU*HQGHUDQG
'HYHORSPHQW3$1$*('KDVEHHQ
HODERUDWHG
% 0DGDJDVFDULVDPHPEHURIPDQ\RI
$6$5(&$¶VQHWZRUNV
% 7KHWHFKQLFDODQGILQDQFLDOSDUWQHUV
ZRUNLQJLQ0DGDJDVFDUDUHVHQVLWLYHWR
JHQGHU
% 'LVSDULW\DQGGLIIHUHQFHVLQRSLQLRQRQWKH
YLVLRQRIJHQGHU
% /DFNRIUHVRXUFHVIRUWUDLQLQJDQG
LQIRUPDWLRQ
% /DFNRIWUDLQHUVLQ)2),)$
% /DFNRIFRPPXQLFDWLRQEHWZHHQSDUWQHUV
UHVHDUFKHUVZHUHVXUYH\HGLQWRWDO²
ÂUHVHDUFKHUVZHUHVXUYH\HGLQEXWQRWDOORIWKHPUHVSRQGHGWRHYH\TXHVWLRQ
$WWLWXGHVDQGEHKDYLRU
2SSRUWXQLWLHV &RQVWUDLQWVDQGWKUHDWV
% $1DWLRQDO$FWLRQ3ODQIRU*HQGHUDQG
'HYHORSPHQW3$1$*('KDVEHHQ
HODERUDWHG
% 7KH9LVLRQRIVRPHRUJDQL]DWLRQVLVQRW
HQFRXUDJLQJ³5HVHDUFKLVQRWRSHQWR
RWKHUV´
% 'LIILFXOW\WRFKDQJHWKHEHKDYLRUGXHWR
WKHKLJKDYHUDJHDJHRIWKHUHVHDUFKHUV

0DGDJDVFDU
6WUXFWXUHPRQLWRULQJDQGHYDOXDWLRQ
2SSRUWXQLWLHV &RQVWUDLQWVDQGWKUHDWV
% )2),)$KDVGLIIHUHQWVHUYLFHV
3URJUDPPLQJDQG0RQLWRULQJDQG
(YDOXDWLRQ3J6(&RPPXQLFDWLRQ
8&20DQG6FLHQWLILFDQG7HFKQLFDO
,QIRUPDWLRQ8,67
% )2),)$LVDGHFHQWUDOL]HGLQVWLWXWLRQZLWK
UHJLRQDOFHQWHUVDQGUHJLRQDOVWDWLRQV
% 5HVRXUFHVKXPDQPDWHULDOILQDQFLDO
XVHGE\GLIIHUHQWVHUYLFHVRI)2),)$DUH
OLPLWHG
7RROV
2SSRUWXQLWLHV &RQVWUDLQWVDQGWKUHDWV
% 7KHVLWXDWLRQRI)2),)$LVIDYRUDEOHIRU
WKHGHYHORSPHQWRIWKHWRROVH[SHULHQFHV
RI)2),)$$6$5(&$35,$0$+,
HWF
% 3UHVHQFHRIVRFLDOVFLHQWLVWLQWKH
'HSDUWPHQWRI5HVHDUFKDQG'HYHORSPHQW
% ([LVWHQFHRIWKH8&20FRPPXQLFDWLRQ
DQG8,67GRFXPHQWDWLRQLQ)2),)$
% )2),)$LVFRQQHFWHGWRQHWZRUNV
% ([SHULHQFHVRIWKHPHPEHUVRIWKH*HQGHU
1HWZRUNLQ0DGDJDVFDU
% 'LYHUJHQFHRISRLQWVRIYLHZFRQFHUQLQJ
WKHDSSOLFDWLRQRIWKHDSSURDFK
% /DFNRIGHYHORSPHQWRIWKHH[SHULHQFHVLQ
DJULFXOWXUDOGHYHORSPHQW
)LQDQFLDOLVVXHV
2SSRUWXQLWLHV &RQVWUDLQWVDQGWKUHDWV
% 7KHWHFKQLFDODQGILQDQFLDOSDUWQHUVDUH
VHQVLWLYHWRJHQGHU
% 81RUJDQL]DWLRQVUHFRPPHQGWKH
LQWHJUDWLRQRIJHQGHULQGHYHORSPHQW
SURMHFWV
% )2),)$GRHVQRWKDYHVXIILFLHQWUHVRXUFHV
WRGHYHORSWKHDSSURDFK
% 'LVFRQWLQXLW\SUHFDULRXVQHVVRIWKH
ILQDQFLQJQDWLRQDODQGH[WHUQDORI
UHVHDUFK

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+XPDQUHVRXUFHV
2SSRUWXQLWLHV &RQVWUDLQWVDQGWKUHDWV
% )2),)$LVDGHFHQWUDOL]HGRUJDQL]DWLRQ
ZLWKUHJLRQDOFHQWHUVDQGUHJLRQDOVWDWLRQV
% 7KHUHDUHPDQ\\RXQJJUDGXDWHVLQVHDUFK
RIZRUN
% 3UREOHPRIUHFUXLWPHQWRIILFLDOVHUYLFH
% /DFNRIEXGJHWWRKLUHQHZVWDII
% 7KHUHVHDUFKHUVRI)2),)$DUHSRRUO\
PRWLYDWHGEHFDXVHRIWKHLUVWDWXVOHYHO
DQGZHDNQHVVHVLQWKHPDQDJHPHQWRI
WKHLUFDUHHU
)RUPDODSSOLFDWLRQRIWKHFRQFHSWLQWKHSURJUDPPLQJF\FOH
2SSRUWXQLWLHV &RQVWUDLQWVDQGWKUHDWV
% ([SHULHQFHVRI)2),)$$6$5(&$
35,$0$+,HWF
% $1DWLRQDO$FWLRQ3ODQIRU*HQGHUDQG
'HYHORSPHQW3$1$*('KDVEHHQ
HODERUDWHG
% ([SHULHQFHVRIWKHPHPEHUVRIWKH*HQGHU
1HWZRUNLQ0DGDJDVFDU
% &RQVLGHUDWLRQRIJHQGHULVVXHVLQWKH
SURMHFWVFRQVWLWXWHVDFRQGLWLRQDOLW\RI
HOLJLELOLW\E\WKHGRQRUV
% ,QIOXHQFHRIFXOWXUHFXVWRPVDQGKDELWV
% %HFDXVHRIWKHODFNRILQIRUPDWLRQVRPH
RIWKHOHDGHUVDQGWHFKQLFDODJHQWVDUH
QRWPRWLYDWHGZKLFKOHDGVWRDODFNRI
SHUFHSWLRQRIWKHHIIHFWLYHQHVVRIJHQGHU
% )HZSUDFWLFDOH[SHULHQFHVLQDJULFXOWXUDO
GHYHORSPHQWLQ0DGDJDVFDU
% %HFDXVHRIORZSXUFKDVLQJSRZHUWKH
SRSXODWLRQLVVWLOOFRQFHUQHGDERXWEDVLF
QHHGV
% 'LIILFXOW\LQLQWHJUDWLQJWKHFRQFHSWLQ
WKHPDWLFUHVHDUFK
(QYLURQPHQWRIUHVHDUFK
2SSRUWXQLWLHV &RQVWUDLQWVDQGWKUHDWV
% RIWKHUHVHDUFKHUVDUHWUDLQHGLQ
JHQGHURIWKHUHVHDUFKHUVVXUYH\HG
% RIWKHUHVHDUFKHUVDUHIDPLOLDUZLWK
JHQGHUFRQFHSWV
% RIWKHUHVHDUFKHUVVDLGWKH\ZHUH
IDPLOLDUL]HGZLWKSDUWLFLSDWRU\DSSURDFKHV

% 6RFLRFXOWXUDOLVVXHV

0DGDJDVFDU
,QWHJUDWLRQRIJHQGHULQ)2),)$SROLF\
2SSRUWXQLWLHV &RQVWUDLQWVDQGWKUHDWV
% $1DWLRQDO$FWLRQ3ODQIRU*HQGHUDQG
'HYHORSPHQW3$1$*('KDVEHHQ
HODERUDWHG
% 7KHPDMRULW\RIWKHWHFKQLFDODQGILQDQFLDO
SDUWQHUVDUHFRQYLQFHGDQGOLNHO\WR
FROODERUDWH
% 3URMHFWSURSRVDOVWDNLQJLQWRDFFRXQW
JHQGHULVVXHVDUHHDVLHUWRJHWIXQGHGE\
GRQRUVWKDQWKRVHZKLFKGRQRW
% 7KHRSLQLRQVRIWKHGHFLVLRQPDNHUVDQG
RIWKHOLQHDXWKRULWLHVDUHLJQRUHG
% 7KHLQWHJUDWLRQRIJHQGHULVQRW\HW
FRQVLGHUHGLQPRVWRIWKHUHJLRQDO
SURJUDPV
% )2),)$LVQRWZHOONQRZQPLVVLRQDQG
PDQGDWH
% 'LVSDUDWHDQGGLYHUJHQWYLVLRQRIWKH
JHQGHUFRQFHSW
% ,QVXIILFLHQWXQGHUVWDQGLQJRIJHQGHU
$FWLRQSODQ
&RQVLGHULQJ WKH RSSRUWXQLWLHV FRQVWUDLQWV DQG WKUHDWV OLVWHG DERYH WKH IROORZLQJ DFWLRQVZHUH
LGHQWLILHGE\WKHUHJLRQDOZRUNVKRSVDQGWKHQDWLRQDOZRUNVKRS
7HFKQLFDOFDSDFLW\
% ,QIRUPDWLRQDZDUHQHVVUDLVLQJDWGLIIHUHQWOHYHOV
% 3URGXFWLRQRIVXSSRUWLQJPDWHULDOVVXFKDVSRVWHUVEULHIVDQGEURFKXUHV
% :LGHGLIIXVLRQRIJHQGHULVVXHVZHEVLWH
% 5HLQIRUFHPHQWRIWHFKQLFDOFDSDFLWLHVRQFRPPXQLFDWLRQOREE\LQJDQGPHGLDFRYHUDJH
% 7UDLQLQJ
% 7KHRUHWLFDOWUDLQLQJIRUWKHUHVHDUFKHUVDQGSDUWQHUVZKRKDYHDOUHDG\UHFHLYHGWUDLQLQJRQ
JHQGHUH[FKDQJHRIH[SHULHQFH
% 7KHRUHWLFDO WUDLQLQJ IRU)2),)$HPSOR\HHV UHVHDUFKHUV HWFZKRDUHQRW IDPLOLDUL]HG
ZLWKWKHFRQFHSW
% 3URGXFWLRQRIWUDLQLQJPDWHULDOV
% 6HQVLWL]DWLRQDQGWUDLQLQJRQJHQGHUFRQFHSW
% 3UDFWLFDOWUDLQLQJIRUWKHUHVHDUFKHUV
% ([SHULPHQWDWLRQRQWKHSURFHVVLQGLIIHUHQWFRQWH[WVDQGVLWXDWLRQV
% :RUNVKRSRUH[FKDQJHRIH[SHULHQFHVDSSOLFDWLRQ
% 3URGXFWLRQRIDJXLGHRQKRZWRXVHWKHJHQGHUFRQFHSW

'DQLqOH5DPLDUDPDQDQDHWDO
6WUXFWXUH±RUJDQL]DWLRQ
% ,QWHJUDWLRQ RI JHQGHU LQ WKH DFWLYLWLHV RI WKH 3J6( VHUYLFH 6XSSRUW 0RQLWRULQJ DQG
(YDOXDWLRQ
% 5HLQIRUFHPHQWRIWKHFDSDFLWLHVRIWKH3J6(VHUYLFH
% ,GHQWLILFDWLRQRIµJHQGHU¶LQGLFDWRUVLQDOOWKHSKDVHVRIWKHSURJUDPF\FOH
% ,QVWLWXWLRQDODQDO\VLVWRHYDOXDWHWKHLQWHJUDWLRQRIJHQGHUFRQFHSWLQ)2),)$HYDOXDWLRQZLOO
EHGRQHE\VRPHRQHIURPRXWVLGH)2),)$
% 'HYHORSPHQWRIWKH3J6(8&20DQG8,67VHUYLFHVIRUWKHGHYHORSPHQWRIJHQGHUFRQFHSW
% 5HLQIRUFHPHQWRIWKHWDVNIRUFH8&203J6(8,67
% 3URGXFWLRQRIDGDWDEDVHRQJHQGHULVVXHV8,67
,QWHJUDWLRQRIJHQGHULQWKHSROLF\RI)2),)$
% $QDO\VLVRIWKHH[LVWLQJSROLF\
% 8SGDWLQJRIWKHSROLF\GRFXPHQWRI)2),)$E\LQWHJUDWLQJJHQGHULVVXHVDQGUHIHUULQJWRWKH
3$1$*('
&RQFOXVLRQDQGIXWXUHDFWLRQ
7KHVWXG\ZDVH[WUHPHO\ LQVWUXFWLYHZLWK UHJDUG WR WKHFKDOOHQJHVRI LQWHJUDWLQJJHQGHU LVVXHV
LQWR)2),)$¶VUHVHDUFKDQGGHYHORSPHQWZRUN6RPHOHVVRQVZHUHOHDUQHGIURPWKHUHYLHZVRI
QDWLRQDOH[SHULHQFHV5HJLRQDOZRUNVKRSVHQDEOHG)2),)$WRUDLVHDZDUHQHVVVKDUHH[SHULHQFHV
DQGFROOHFWLPSRUWDQWLQIRUPDWLRQZKLFKHQDEOHGHYDOXDWLRQRIWKHIHDVLELOLW\RILQVWLWXWLRQDOL]LQJ
JHQGHUZLWKLQ)2),)$
7KH V\QWKHVLV RI WKH ILQGLQJV ZKLFK ZHUH UHGLVFXVVHG DQG YDOLGDWHG GXULQJ WKH QDWLRQDO
ZRUNVKRSVKRZVWKDW)2),)$KDVDGYDQWDJHVDQGOLPLWVIRUJHQGHUPDLQVWUHDPLQJ7KHUH LVD
IDYRUDEOHLQWHUQDOFRQWH[WDOORIWKHHQWLWLHVIDPLOLDUL]HGZLWKWKHSDUWLFLSDWRU\DSSURDFKH[LVWHQFH
RI UHVHDUFKHUV WUDLQHG LQ JHQGHU VRPH RI WKH UHVHDUFKHUV DQG VWDII DUH ZRPHQ DQG H[WHUQDO
FRQWH[W3$1$*('*HQGHU1HWZRUNLQ0DGDJDVFDU)2),)$LVPHPEHURIVHYHUDOQHWZRUNVRI
$6$5(&$+XPDQUHVRXUFHVDUHDOLPLWLQJIDFWRUOLPLWHGQXPEHURIHPSOR\HHVDYHUDJHDJHRI
UHVHDUFKHUVUHODWLYHO\KLJKDVLVWKHSUHFDULRXVQHVVGLVFRQWLQXLW\RIWKHILQDQFLDOUHVRXUFHV
7KHILQDOREMHFWLYHRIWKHVWXG\ZDVDFKLHYHGPRUHWKDQDVLPSOHHYDOXDWLRQRIWKHIHDVLELOLW\
RILQVWLWXWLRQDOL]DWLRQRIJHQGHUZLWKLQ)2),)$ZDVGRQH.H\DFWLRQVZHUHLGHQWLILHGDFFRUGLQJ
WRRSSRUWXQLWLHVFRQVWUDLQWVDQGWKUHDWV
7KHFKDOOHQJHVKDYHEHHQLGHQWLILHGDQGLPSOHPHQWDWLRQRIWKHDFWLRQVLVDORJLFDOSURJUHVVLRQ
7KLVZLOOLQYROYHSXEOLVKLQJLQGLIIHUHQWIRUPVWKHILQGLQJVDQGWKHLQLWLDOUHVXOWVGHYHORSLQJDQ
DFWLRQSODQRQWKHEDVLVRIWKHDFWLRQVLGHQWLILHGDQGVHHNLQJWHFKQLFDODQGILQDQFLDOSDUWQHUVIRU
WKHLPSOHPHQWDWLRQRIWKHSODQ

,QÁXHQFLQJFKDQJHLQWKH,QVWLWXWGHV6FLHQFHV$JURQRPLTXHVGX5ZDQGD,6$5
WKURXJKJHQGHUDQDO\VLVLQSDUWLFLSDWRU\UHVHDUFK
/'XVHQJHPXQJX05XFLELJDQJR60XNDNDOLVD3%DGHJH'0XNDQNXEDQD&1\LUDQH]D
DQG-0EDQGD
,QWURGXFWLRQ
,QGHYHORSLQJFRXQWULHVOLNH5ZDQGDLQFOXGLQJJHQGHULQSRYHUW\UHGXFWLRQVWUDWHJLHVVKRXOGKHOS
DFKLHYHSRYHUW\UHGXFWLRQJRDOV7KHDLPVKRXOGEHWRUHGXFHJHQGHUGLVSDULWLHVVLQFH³JUHDWHU
JHQGHUHTXDOLW\FRUUHODWHVZLWKKLJKHUHFRQRPLFJURZWKDQGOHVVSRYHUW\´:RUOG%DQN
:RPHQDUHVLJQLILFDQWO\PRUHDFWLYHLQ$IULFDQDJULFXOWXUHWKDQPHQZRPHQFDUU\RXWRYHU
RIWKHWRWDO$IULFDQDJULFXOWXUDOODERUDQGXSWRRIWKHODERUHQJDJHGLQIRRGSURGXFWLRQ
%ODFNGHQDQG%KDQX&RQYHUVHO\PHQKDYHPXFKJUHDWHUDFFHVVWRIDUPLQSXWVDQGHDUQ
PXFKPRUHIDUPLQFRPHWKDQZRPHQ
7KH SDUWLFLSDWLRQ RI IDUPHUV HVSHFLDOO\ZRPHQ LQ WKH GHVLJQ GHYHORSPHQW DQG WHVWLQJ RI
WHFKQRORJLHVLVFUXFLDOIRUDFKLHYLQJEHQHILWVWKDWLPSURYHWKHOLYHOLKRRGVRIVPDOOVFDOHIDUPHUV
7KHJHQHUDOREMHFWLYHRIWKH(&$3$3$±,6$5VXESURMHFWRIWKH$6$5(&$±35*$3URJUDP
JHQGHUPDLQVWUHDPLQJSURMHFWZDV WR LQIOXHQFHFKDQJHZLWKLQ ,6$5 VSHFLILFDOO\ WR DVVHVV
WKHLQVWLWXWLRQDOJHQGHUDZDUHQHVVLQ,6$5DQGDFFHOHUDWHJHQGHUSDUWLFLSDWLRQLQFOLPELQJEHDQ
SURGXFWLRQ WKURXJK LPSURYHG WHFKQRORJLHV  EXLOG FDSDFLW\ LQ JHQGHU PDLQVWUHDPLQJ DQG
JHQGHUDQDO\VLVDPRQJ,6$5VFLHQWLVWVDQGUDLVHWKHDZDUHQHVVRIJHQGHULVVXHVDPRQJ,6$5
PDQDJHUVDQGVFLHQWLVWV
0HWKRGRORJ\
2UJDQL]DWLRQDODVVHVVPHQW
7KH,6$5*HQGHU7HDPZDVFRPSRVHGRIVL[VFLHQWLVWVZRPHQDQGPHQ'RFXPHQWDWLRQDQG
TXHVWLRQQDLUHVZHUHXVHGWRDVVHVVWKHFXUUHQW,6$5SROLF\LQUHODWLRQWRSDUWLFLSDWRU\UHVHDUFKDQG
JHQGHUDQDO\VLVLVVXHV7RDFKLHYHWKLVDGPLQLVWUDWLYHGRFXPHQWVOLNHVWDWLRQUHSRUWVDQGJHQGHU
MRXUQDOVZHUHFRQVXOWHGDQG,6$5PDQDJHUVDQGVFLHQWLVWVZHUHLQWHUYLHZHG
7KHJHQGHUGLVWULEXWLRQDPRQJ,6$5VWDIIZDVDVVHVVHGE\UHIHUHQFHWR,6$5DQQXDOUHSRUWV
7KH JHQGHU SHUFHSWLRQV RI ,6$5 PDQDJHUV UHVHDUFKHUV DQG WHFKQLFLDQV ZHUH DVVHVVHG DW WKH
EHJLQQLQJRIHDFKRIWKHWZRJHQGHUDZDUHQHVVVHPLQDUVLQ0DUFKDQG6HSWHPEHU
$6:27 VWUHQJWKVZHDNQHVVHV RSSRUWXQLWLHV DQG WKUHDWV DQDO\VLVZDV FRQGXFWHGRQ WKH
SURVSHFWVIRULPSOHPHQWLQJJHQGHUPDLQVWUHDPLQJZLWKLQ,6$5
)LHOGH[SHULHQFH)DUPHUSDUWLFLSDWLRQLQFOLPELQJEHDQSURGXFWLRQFDVHVWXG\
)RUW\WZRPDOHDQGIHPDOHIDUPHUVZHUHLQWHUYLHZHGWRDVVHVVWKHLUSDUWLFLSDWLRQLQFOLPELQJEHDQ
SURGXFWLRQDQGPDUNHWLQJ
7UDLQLQJZRUNVKRSVZHUHFRQGXFWHGIRUIDUPHUVE\DPXOWLGLVFLSOLQDU\WHDPRI,6$5VFLHQWLVWV
6RFLRHFRQRPLFV%HDQV$JURIRUHVWU\6RLODQG:DWHU3URJUDPVRQFOLPELQJEHDQSURGXFWLRQ

/'XVHQJHPXQJXHWDO
GLVHDVHVDQGSHVWVSURWHFWLRQDQGDJURIRUHVWU\QXUVHULHVDQGXVHRIWLWKRQLD$QH[FKDQJHIDUPHUV¶
ILHOGYLVLW RQ IDPLO\DJURIRUHVWU\QXUVHULHV LQ*LWDUDPDZDVRUJDQL]HG WR HQKDQFH WKH IDUPHUV¶
XQGHUVWDQGLQJRIWKHEHQHILWVRIWKHWHFKQRORJLHV
,Q DGGLWLRQ RQIDUP WULDOV DQG DJURIRUHVWU\ QXUVHULHVZHUH HVWDEOLVKHG E\  IDUPHUV IURP
0XVDVX+X\HIRUPHUO\.LUXKXUDGLVWULFWDQG5XQ\LQ\D+X\HIRUPHUO\1\DNL]XGLVWULFW
 7KH VHOHFWLRQ RI SDUWLFLSDQW KRVW IDUPHUVZDV UDQGRP IURP WKH OLVW SURYLGHG E\ ,6$5
WHFKQLFLDQVZRUNLQJZLWKIDUPHUV LQ WKRVHDUHDV-DYHDX'DWDIURPRQIDUPWULDOVZHUH
UHFRUGHGRQIRUPVDQGDQDO\]HGXVLQJ6366VRIWZDUH$JDLQD6:27DQDO\VLVZDVFRQGXFWHG
7UDLQLQJ
7UDLQLQJZRUNVKRSVZHUHRUJDQL]HGIRU,6$5FKDQJHDJHQWVDQGRWKHU$6$5(&$PHPEHUVLQ
1DLUREL$GGLV$EDEDDQG(QWHEEHZLWKJHQGHUH[SHUWV3DUWLFLSDQWVDWWKHVHZRUNVKRSVDFTXLUHG
VNLOOVDQGNQRZOHGJHRQJHQGHULVVXHV
*HQGHUDZDUHQHVVUDLVLQJ
8VLQJWKHJHQGHUVNLOOVDQGWRROVOHDUQHGJHQGHUDZDUHQHVVVHVVLRQVZHUHKHOGWZLFHLQ5XERQD
IRU,6$5PDQDJHUVDQGVFLHQWLVWV WRIRUPDOL]HDQGVWUHQJWKHQJHQGHUEDVHGQHWZRUNLQJDPRQJ
VFLHQWLVWVIRULPSURYLQJIDUPHUV¶OLYHOLKRRGVFRQVLGHULQJJHQGHUDVRQHRIWKHVWUDWHJLHV$JDLQD
6:27DQDO\VLVZDVFRQGXFWHG
5HVXOWVDQGGLVFXVVLRQ
2UJDQL]DWLRQDODVVHVVPHQW
7KHSURSRUWLRQRIZRPHQVWDIILVVWLOOYHU\ORZDPRQJUHVHDUFKHUV7DEOHWHFKQLFLDQV7DEOH
DGPLQLVWUDWLYHVWDIIDQGFDVXDOODERUHUVDQGUHVSHFWLYHO\7KLVLQGLFDWHV
WKDW WKHUH LV D ORZ OHYHO RI LQWHJUDWLRQ RIZRPHQ LQ UHVHDUFK DFWLYLWLHV7KLV LV D UHVXOW RI WKH
KLVWRULFDO ORZ OHYHO RI LQWHJUDWLRQRIZRPHQ LQ HGXFDWLRQQDWLRQDOO\ HVSHFLDOO\ LQ VFLHQFH DQG
WHFKQRORJ\VWXGLHV&RQVHTXHQWO\ZRPHQKDYHSHUIRUPHGSRRUO\LQUHFUXLWPHQWLQWHUYLHZVHYHQ
ZKHQ WKH\ KDYH EHHQ FRQVLGHUHG+HQFH SURPRWLRQ RI JHQGHU HTXDOLW\ LQ WKH UHVHDUFK GRPDLQ
UHPDLQVGLIILFXOW
7DEOH*HQGHUGLVWULEXWLRQRI,6$5UHVHDUFKHUVE\HGXFDWLRQOHYHO
6H[ 3K' 06F $R
%DFKHORU¶V
7RWDO 3HUFHQWDJH
0DOH     
)HPDOH     
7RWDO    
6RXUFH,6$5UHSRUWV
'XULQJ-DQXDU\DQG)HEUXDU\WKH,6$5VWDWLRQVXVHGPDLQO\PHQDVFDVXDOODERUHUV
DQG UHVSHFWLYHO\:RPHQQHHG WREH LQWHJUDWHG LQWR ,6$5DFWLYLWLHV OLNHSODQWLQJ
ZHHGLQJDQGKDUYHVWLQJ

5ZDQGD
7DEOH*HQGHUGLVWULEXWLRQRI,6$5WHFKQLFLDQVE\HGXFDWLRQOHYHO
6H[ $ $ 7RWDO 3HUFHQWDJH
0DOH    
)HPDOH    
7RWDO   
6RXUFH,6$5UHSRUWV
7KHDVVHVVPHQWRIWKHSHUFHSWLRQRI,6$5PDQDJHUVDQGUHVHDUFKHUVVKRZHGWKDWWKHUHLVJUHDW
QHHGWRFUHDWHDZDUHQHVVRQJHQGHUFRQFHSWVZLWKLQ,6$5
6:27DQDO\VLV
% 6WUHQJWKV0,1$*5,0LQLVWU\RI$JULFXOWXUHDQGWKH5ZDQGDQ*RYHUQPHQWVXSSRUWLV
JXDUDQWHHGIRUJHQGHUPDLQVWUHDPLQJLQ,6$57KUHHSHRSOHWUDLQHGLQWKLVDUHDDUHVWLOO
ZRUNLQJLQDJULFXOWXUDOUHVHDUFK
% :HDNQHVVHV$WWHQWLRQWRJHQGHULVVXHVLVORZIRUVRPHVFLHQWLVWVWHFKQLFLDQVDQGODERUHUV
IRUH[DPSOHLQUHFUXLWPHQWDQGWKHIRUPDWLRQRIZRUNLQJJURXSV$OO WKH,6$5DJHQWV
UHVHDUFKHUVDQGWKHLUWHFKQLFLDQVKDYHOLWWOHNQRZOHGJHDQGOLPLWHGVNLOOVLQJHQGHULVVXHV
6HYHUDOVPDOO WUDLQLQJVHVVLRQVPLJKWKHOSXSJUDGH WKHLUNQRZOHGJHDQGVNLOOV7KHUH LV
DOVRDWHQGHQF\IRUVFLHQWLVWVWRFRQVLGHUJHQGHUDVDVLPSOHVRFLRHFRQRPLFLVVXHDQGQRW
VFLHQWLILFDOO\
% 2SSRUWXQLWLHV$PRQJ,6$5WRSPDQDJHPHQWWKRVHZKRDUHWUDLQHGVXSSRUWWKHFRQFHSW
RILQFRUSRUDWLQJSDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLVLQWRWKHUHVHDUFKHWKRV
% 7KUHDWV%XGJHWLVYHU\OLPLWHGIRUWKHH[WUDWLPHUHTXLUHGIRUVFLHQWLVWVWRPHHWIDUPHUV¶
H[SHFWDWLRQV DQG D QXPEHU RI DFWLYLWLHV LQ WKH LQVWLWXWLRQ UXQ FRQFXUUHQWO\ PDNLQJ LW
GLIILFXOWIRUUHVHDUFKHUVWRSDUWLFLSDWHLQDOOWKRVHWKH\PD\ZLVKWR
)LHOGH[SHULHQFH&DVHVWXG\
5HVXOWVIURPWKHIDUPHUVXUYH\VKRZHGWKDWEHDQVSOD\DQLPSRUWDQWUROHLQWKHIRRGVHFXULW\RI
WKRVHLQWHUYLHZHGHYHQWKRXJKSURGXFWLRQZDVORZDQGGHFUHDVLQJ5HDVRQVIRUWKLVSURGXFWLRQ
GHFUHDVHZHUHPDLQO\ODFNRIVWDNHVDQGODFNRIIHUWLOL]HUVIROORZHGE\EHDQGLVHDVHV
DQGVKRUWDJHRIODQG7KHPDLQFKDOOHQJHWRFOLPELQJEHDQSURGXFWLRQLVWKHDOPRVW
WRWDOODFNRIVWDNHV&KLVTXDUH7HVWr3)LJXUH'DJQHOLH
7KHUHLVQRSUREOHPZLWKWKHEHDQVPDUNHWSHUVH²IDUPHUVPDNHXSWKHPDMRULW\RIFRQVXPHUV
+RZHYHUEHFDXVHRIWKHODFNRIVWDNHVIDUPHUVFRQFHQWUDWHRQEXVKEHDQVLQVSLWHRIWKHLUORZ
\LHOGWKHDYHUDJHDUHDSODQWHGLVKDIRUEXVKDQGKDIRUFOLPELQJEHDQVVHH)LJXUH
+RZHYHURIVDPSOHGIDUPHUVIDYRUFOLPELQJEHDQVEHFDXVHWKH\DUHQRWDIIHFWHGE\KHDY\
UDLQVDQGJLYHKLJK\LHOGWULSOHWKH\LHOGRIEXVKEHDQV,6$5±
9DULHW\0DPHVD*ZDVFKRVHQWRVROYHWKHEHDQSURGXFWLRQSUREOHPVPHQWLRQHGE\
IDUPHUVLQWKHVXUYH\+RZHYHUVXEVHTXHQWO\WKHUHZDVVHYHUHGURXJKW7KHSUREOHPRIVWDNHVZDV
FRQVLGHUHGWKHIDUPHUVWKHPVHOYHVLGHQWLILHGIURP*LWDUDPDIDUPHUV¶H[SHULHQFHWKHLQWURGXFWLRQ
RIDJURIRUHVWU\QXUVHULHVIRUHDFKIDPLO\ZLWKFDOOLDQGUDDQGOHXFDHQDDVVXFFHVVIXOIRULQFUHDVLQJ
SURGXFWLRQ

/'XVHQJHPXQJXHWDO
6RPHRIWKHFOLPELQJEHDQVGLGQ¶WFOLPEEHFDXVHRIWKHZHDWKHUWKXVQRVWDNHVZHUHQHHGHG
DVQRSURGXFWLRQZDVH[SHFWHG
)DUPHUV ZHUH HQFRXUDJHG WR XVH LQRUJDQLF IHUWLOL]HUV WRJHWKHU ZLWK JUHHQ DQG FRPSRVW
PDQXUH²VRPHLQRUJDQLFIHUWLOL]HUVVXFKDV13.ZHUHERXJKWWRHQFRXUDJHWKHP*UHHQPDQXUH
OLNHWLWKRQLDZDVWULHGODWHULQWKHWULDOVIDUPHUVJUHZWKHWUHHVWKHPVHOYHVDURXQGWKHLUSORWV
:RPHQDUHRYHUORDGHGZLWKEHDQSURGXFWLRQDFWLYLWLHVLQDGGLWLRQWRWKHLUXVXDOKRPHGXWLHV
,QWKHWUDGLWLRQDOV\VWHPZRPHQGLGPRUHWKDQRIWKHODQGSUHSDUDWLRQWKXVPHQGLGOHVV
WKDQRI WKH ODQGSUHSDUDWLRQPRUH WKDQRI WKHZHHGLQJDQGPRUH WKDQRI WKH
KDUYHVWLQJ:RPHQZHUHDOVRPRUHLQYROYHGWKDQPHQLQWUDQVSRUWLQJGU\LQJZLQQRZLQJVWRULQJ
DQGPDUNHWLQJEHDQVDQGUHVSHFWLYHO\:RPHQDOVRFRQGXFWHG
RI WKHEHDQSHVW DQGGLVHDVH FRQWURO+RZHYHU QHZ WHFKQRORJLHVKDYH WKHSRWHQWLDO WR FKDQJH
WKHJHQGHUEDODQFH)RUH[DPSOHZKHQEHDQVZHUHSODQWHGLQOLQHVPHQGLGWKHPDMRULW\RIWKH
ZHHGLQJWKLVLVEHFDXVHXVHRIWKHQ\LUDEXQ\DJZDYHU\VPDOOWUDGLWLRQDOKRHIRUZHHGLQJ
KDVEHHQJUHDWO\UHGXFHGDQGUHSODFHGE\WKHQRUPDOKRH1RPDQZLOOXVHWKH
Q\LUDEXQ\DJZDKRH²DFFRUGLQJWRWKHIDUPHUVLQWHUYLHZHGLQ5ZDQGDQFXOWXUH³PHQZLOOQHYHU
HYHQWRXFKQ\LUDEXQ\DJZD´7KHUHLVDQHHGIRUDZLQQRZLQJWHFKQRORJ\WKDWPHQDUHSUHSDUHGWR
XVHDQGRQHLVXQGHUGHYHORSPHQW
6RPH GLYHUJHQFH ZDV HYLGHQW LQ VHOHFWLRQ FULWHULD IRU EHDQ YDULHWLHV EHWZHHQ IDUPHUV DQG
UHVHDUFKHUV5HVHDUFKHUVFRQVLGHUGLVHDVHUHVLVWDQFHKLJK\LHOGDQGVRLODGDSWDWLRQ
DVWKHQHFHVVDU\DQGVXIILFLHQWFULWHULDIRUEHDQVWREHSURPRWHGDQGDGRSWHGE\IDUPHUV)RU
IDUPHUVWKHFULWHULDZHUHUDQNHGDVIROORZVKLJKSURGXFWLRQUHVLVWDQFHWRGU\VHDVRQLH
GURXJKWWROHUDQFHUHGFRORUJRRGWDVWHODUJHVL]HHDUO\PDWXULQJ
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)LJXUH0DLQSUREOHPVIDFLQJFOLPELQJEHDQSURGXFWLRQ
6RXUFH)DUPHUVXUYH\2FWREHU

5ZDQGD
SUR[LPLW\DQGWKHUHIRUHHDV\DFFHVVWRWKHQHDUHVWPDUNHWDQGUHVLVWDQFHWRGLVHDVHV
7KHUHLVDQHHGIRUIDUPHUVDQGVFLHQWLVWVWRXVHWKHVHFULWHULDLQGHYHORSLQJEHWWHUYDULHWLHV
IRULQFUHDVLQJSURGXFWLRQDQGWRPHHWFRQVXPHUV¶QHHGV
6:27 DQDO\VLV IURP WKLV ILHOG H[SHULHQFH UHYHDOHG WKH IROORZLQJ 6WUHQJWKV ZHUH WKH
NQRZOHGJH DQG VNLOOV REWDLQHG E\ IDUPHUV RQ FOLPELQJEHDQ WHFKQRORJLHV WKH ZLOOLQJQHVV RI
IDUPHUVWRLPSURYHEHDQSURGXFWLRQDQGVRLOFRQVHUYDWLRQDQGWKHDYDLODELOLW\RIWHFKQLFLDQVZHOO
WUDLQHGLQEHDQDJURIRUHVWU\DQGVRLODQGZDWHUPDQDJHPHQWWHFKQRORJLHVDORQJZLWKDJRRGWHDP
RIFURSSURWHFWLRQ VFLHQWLVWV:HDNQHVVHVZHUH WKDW IDUPHUVKDYH WR OHDUQKRZ WRSODQW LQ OLQHV
DQGDSSUHFLDWHWKHEHQHILWVRIWKLVDJULFXOWXUDOWHFKQRORJ\7KHFUHDWLYLW\RIIDUPHUVLQUHODWLRQWR
QHZWHFKQRORJLHVIDFLOLWDWLQJWKHLUGDLO\ZRUNLVYHU\ORZ$VRSSRUWXQLWLHV,6$5KDVLPSURYHG
YDULHWLHVRIFOLPELQJEHDQVDJURIRUHVWU\WUHHVHWF7KHVPDOOODQGDUHDXVHGE\IDUPHUVFDQEH
)LJXUH,PSRUWDQFHRIFOLPELQJEHDQVZLWKLQIDUPHUV¶SORWV
6RXUFH0UV1\LUDP\DVLUR¶VSORWVGHVLJQHGE\KHUVHOILQ0XVDVX

/'XVHQJHPXQJXHWDO
RYHUFRPHE\LQFUHDVLQJSURGXFWLRQRQVPDOOSORWVDJULFXOWXUDOLQWHQVLILFDWLRQ7KHPDLQWKUHDWV
FRPSULVHGEDGZHDWKHUSHVWVDQGGLVHDVHVDQGODFNRIOLYHVWRFNEHDQVDUHVRPHWLPHVSURGXFHG
RQO\ZKHQWKHSORWVDUHIHUWLOL]HGZLWKPDQXUH
7UDLQLQJ
7KHSDUWLFLSDQWVWUDLQHGLQWKHSURMHFWZRUNVKRSVZHUHH[SHFWHGWREHFRPHJHQGHUFKDQJHDJHQWV
VSHDUKHDGLQJ JHQGHU PDLQVWUHDPLQJ LQ WKHLU UHVSHFWLYH RUJDQL]DWLRQV )RU ,6$5 RQO\ WKUHH
VFLHQWLVWVSDUWLFLSDWHGWRWKHVHZRUNVKRSV²0UV5XFLELJDQJR0DU\0UV0XNDNDOLVD6RODQJHDQG
0U'XVHQJHPXQJX/HRQLGDV
%HIRUHWKHHQGRIWKHSURMHFWDQHYDOXDWLRQERWKLQWKHILHOGDQGZLWKLQWKH1$56RI$6$5(&$
ZDVFRQGXFWHGE\WKH(&$3$3$JHQGHUIRFDOSHUVRQ7KLVHYDOXDWLRQKHOSHGWRJXLGHWKHJHQGHU
LQVWLWXWLRQDOL]DWLRQSURFHVVLQWKH1$56RIDOOWKHFRXQWULHV/DWHUWKH5ZDQGDWHDPUHFHLYHGD
JURXSRILQWHUQDWLRQDOUHYLHZHUVIURP(&$3$3$$6$5(&$
%DQDQDOHDISRWVIRUDJURIRUHVWU\
VHHGOLQJV
*LWDUDPDIDUPHUV¶GHPRQVWUDWLRQ
&OLPELQJEHDQSURGXFWLRQ
GHVWUR\HGE\WKHVHYHUHGURXJKW

5ZDQGD
6:27DQDO\VLV UHYHDOHG WKDW WKHVH LQWHUQDWLRQDOZRUNVKRSVEXLOW WKHSDUWLFLSDWRU\UHVHDUFK
DQGJHQGHUDQDO\VLVFDSDFLWLHVRIWKHWKUHH,6$5VFLHQWLVWVZKRZHUHWKHQDEOHWRFRQGXFWJHQGHU
DZDUHQHVV VHVVLRQV IRU DOO ,6$5 VFLHQWLVWV 'RQRU VXSSRUW LV DYDLODEOH IRU SURMHFW SURSRVDOV
LQWHJUDWLQJJHQGHULVVXHV7KRVHDUHWKHPDLQVWUHQJWKVIURPWKHWUDLQLQJZRUNVKRSVLQDGGLWLRQWR
WKHSRVLWLRQLQJRIWKHJHQGHUWHDPLQ,6$5¶V7HFKQRORJ\7UDQVIHU8QLW7KHODFNRIGRFXPHQWDWLRQ
RQJHQGHULQ5ZDQGDZDVVROYHGWKURXJKWKHSURYLVLRQRIGRFXPHQWVIURPWKHWUDLQLQJVHVVLRQV
WKHGRFXPHQWVZHUHSXWLQWKH,6$5OLEUDU\
$VZHDNQHVVHVZH OLVWHGSHUVRQDO EHKDYLRURI VFLHQWLVWV DQG ODFNRI FDSDFLW\ WRKDQGOH VR
PDQ\ LVVXHV DW WKH VDPH WLPH LQ SURMHFW LPSOHPHQWDWLRQ 0HDQZKLOH WKH RSSRUWXQLWLHV DUH
DYDLODELOLW\RIWUDLQHUVDQGWKHDYDLODELOLW\RIH[WHUQDOGRQRUIXQGVIRUJHQGHUVHQVLWLYHSURMHFWV
7KHWKUHDWVLGHQWLILHGIRUWKHVHWUDLQLQJZRUNVKRSVDUHWKHVPDOOJUDQWSURYLGHGWRWKHWHDPZKLFK
ZDVLQVXIILFLHQWWRFRYHUH[SHQVHVDQGKHQFHDFWLYLWLHVEHQHILWLQJIDUPHUVLQSDUWLFXODU7KHUHKDV
DOVREHHQMHDORXV\IURPRWKHUVFLHQWLVWVVD\LQJWKDWWKHJHQGHUDJHQWVDUHDOZD\VSDUWLFLSDWLQJLQ
LQWHUQDWLRQDOZRUNVKRSV
*HQGHUDZDUHQHVVUDLVLQJ
7ZRJHQGHUDZDUHQHVVVHVVLRQVKDYHEHHQKHOGLQ5XERQDIRU,6$5PDQDJHUVDQGVFLHQWLVWV
7KH ILUVW JHQGHUDZDUHQHVV VHVVLRQ 0DUFK  ZDV IRU KHDGV RI ,6$5 VWDWLRQV VRFLR
HFRQRPLVWVDQGRWKHUVFLHQWLVWVUHSUHVHQWLQJDOO,6$5FHQWHUVDQGVWDWLRQVWKHUHZHUH
SDUWLFLSDQWV
3DUWLFLSDQWV¶HYDOXDWLRQRIWKHZRUNVKRSLQGLFDWHGWKDWWKHZRUNVKRSZDVVXFFHVVIXOIRUWKH
JHQGHUDJHQWVLQ,6$5'XVHQJHPXQJXDQG.XVHPHUHUZD7KHZRUNVKRSHQDEOHGVFLHQWLVWV
WRLQWURGXFHJHQGHUDQDO\VLVLQWRWKHLUGDLO\UHVHDUFKDFWLYLWLHV
7KHVHFRQGJHQGHUDZDUHQHVVVHVVLRQLQ,6$56HSWHPEHUFUHDWHGPRUHDZDUHQHVVRQWKH
UROHRIJHQGHUDQDO\VLVLQDJULFXOWXUDOUHVHDUFKDQGHYDOXDWHGWKHSURMHFW'XVHQJHPXQJX
7KHSDUWLFLSDQWVZRPHQDQGPHQFDPHIURPYDULRXVUHVHDUFKVWDWLRQVRI,6$5
7KHVHWZRVHPLQDUVVKRZHGWKDWJHQGHULVVXHVDUHXVHIXOIRUVFLHQWLVWVLQWKHLUGDLO\UHVHDUFK
DQGWKHVHPLQDUDSSURDFKPLJKWSURYHYHU\XVHIXOIRUJHQGHUPDLQVWUHDPLQJWKURXJKRXW,6$5
6:27DQDO\VLVRIWKHVHVKRUWVHPLQDUVZLWKLQ,6$5SURYHGWKDWWKHUHLVVXSSRUWIURP,6$5
VWDIIH[FHSWIRUWKRVHZKRKDGVWLOOWREHWUDLQHGLQJHQGHULVVXHV3DUWLFLSDWLRQGXULQJWKHVHVVLRQV
ZDVDFWLYHDQGJHQGHULVVXHVZHUHXQGHUWDNHQDVDQHQWU\SRLQWIRUIXWXUHUHVHDUFK6FLHQWLVWV
WHFKQLFLDQV DQG RWKHU ,6$5 VWDIIPHPEHUVZHUH YHU\ DWWHQWLYH GXULQJ WKH VHVVLRQV ,W VHHPHG
WKDW WKH\ DOO FRQVLGHUHG JHQGHU DQ LPSRUWDQW LVVXH WR EH WDNHQ LQWR DFFRXQW LQ DOO DFWLYLWLHV
,QWHUQDWLRQDO
WUDLQLQJLQ
$GGLV$EDED

/'XVHQJHPXQJXHWDO
2SSRUWXQLWLHVIRUJHQGHUWUDLQLQJDUHWKDWLQIUDVWUXFWXUHDQGGRFXPHQWDWLRQRQJHQGHUDUHDYDLODEOH
IRUDOO,6$5VFLHQWLVWV)XUWKHUPRUH WKHUHLVZLWKLQWKHRUJDQL]DWLRQDUHTXLUHPHQWWRVXEPLWD
UHVHDUFKSODQHYHU\PRQWKVZKLFKPXVWFOHDUO\VKRZJHQGHUFRPSRQHQWVSDUWLFLSDWRU\PHWKRGV
DQGWRROV7KHWKUHDWVDUHOLPLWHGEXGJHWGXHWRGHSHQGHQFHRQ6WDWHIXQGLQJDQGODFNRIPDWHULDOV
IRULPSOHPHQWLQJSODQQHGDFWLYLWLHV7KHUHLVDOVRDSUREOHPRIFRQFXUUHQWDFWLYLWLHVZLWKLQWKH
LQVWLWXWLRQZKLFKQHHGVUHRUJDQL]DWLRQSODQQLQJDQGPRQLWRULQJ
$VDZD\ IRUZDUGD MRLQWDFWLRQSODQ IRU LQFRUSRUDWLQJJHQGHU LVVXHV LQDOO ,6$5UHVHDUFK
SURJUDPVZDVSUHSDUHGE\WKHSDUWLFLSDQWVDWWKHVHFRQGJHQGHUDZDUHQHVVVHVVLRQ,WZDVDJUHHG
WKDWOREE\LQJRI,6$5WRSPDQDJHPHQWVKRXOGEHFRQWLQXHGDQGIROORZXSIRU,6$5FHQWHUVDQG
VWDWLRQVVKRXOGEHFDUULHGRXW7KLVZLOOEHGRQHE\WKH,6$5JHQGHUVXSSRUWJURXS
/HVVRQVOHDUQHG
7KURXJKRXWWKLVFKDSWHUZHKDYHKLJKOLJKWHGPDQ\OHVVRQVOHDUQHGIURPWKHLQVWLWXWLRQDODQDO\VLV
WKH ILHOG H[SHULHQFH WKH IRXU LQWHUQDWLRQDO ZRUNVKRSV DQG WKH WZR JHQGHUDZDUHQHVV VHVVLRQV
ZLWKLQ,6$5
/HVVRQVOHDUQHGIURPWKHLQVWLWXWLRQDODQDO\VLV
,QWHUYLHZVZLWK ,6$5¶VPDQDJHPHQWDQGVFLHQWLVWVKHOSHG WRJXLGH ,6$5¶V UHFUXLWPHQWSROLF\
ZKLFKZDVJHQGHUXQEDODQFHGHYHQ IRUFDVXDO ODERUHUVZKHUHDKLJK OHYHORIHGXFDWLRQ LVQRW
QHHGHG
/HVVRQVOHDUQHGIURPWKHILHOGH[SHULHQFH
5HVXOWVIURPLQWHUYLHZVVKRZHGFOHDUO\WKHPDLQFRQVWUDLQWVKLQGHULQJFOLPELQJEHDQSURPRWLRQ
LQ5ZDQGD¶V UXUDODUHDV HVSHFLDOO\ WKHJHQHUDO ODFNRIVWDNHVDQGIHUWLOL]HUV7RDGGUHVV WKHVH
,6$5JHQGHUWUDLQLQJ
5XERQD6HSWHPEHU
ZRUNLQJJURXSGLVFXVVLRQ

5ZDQGD
FRQVWUDLQWVDPXOWLGLVFLSOLQDU\ WHDPRIVFLHQWLVWVEURXJKW WHFKQRORJLFDOVROXWLRQVGHYHORSHGRQ
VWDWLRQ LQWRRQIDUPWULDOV6FLHQWLVWVZHUH OHDUQLQJKRZWRFRPSOHPHQWHDFKRWKHU LQ WKHILHOG
UHVSRQGLQJWRIDUPHUV¶QHHGV2QWKHRWKHUKDQGWKHDJURIRUHVWU\QXUVHULHVZLWKWKHZKROHSDFNDJH
RIWHFKQRORJLHVDURXQGFDOOLDQGUDDQGOHXFHDQDVHHGVZHUHDFDVHRIWHFKQRORJ\DQGNQRZOHGJH
WUDQVIHUIURPUHVHDUFKHUVWRIDUPHUV'DWDUHFRUGLQJDQGDQDO\VLVZDVDJRRGH[HUFLVHIRUVFLHQWLVWV
DQGIDUPHUVDOVRUHOHYDQWIRUIXWXUHUHVHDUFK
7KH SURPRWLRQ RI FOLPELQJ EHDQV UHYHDOHG WR VFLHQWLVWV WKH ODUJH LQYROYHPHQW RIPDOHV LQ
ZHHGLQJZKHQEHDQVDUHSODQWHGLQURZVDQGKRZPHQFDQKHOSZRPHQLQEHDQIDUPLQJDFWLYLWLHV
IURPFXOWLYDWLRQWRVWRUDJH7KLVVXJJHVWVWKDWRWKHUQHZWHFKQRORJLHVPLJKWDOVRHQFRXUDJHPDOH
IDUPHUV LQWR µZRPHQ¶V¶DFWLYLWLHV WKHUHE\EULGJLQJ WKHJHQGHUJDS LQ WKHVHDUHDV7KHIDUPHUV¶
H[FKDQJHILHOGYLVLWRQIDPLO\DJURIRUHVWU\QXUVHULHVLQ*LWDUDPDGHPRQVWUDWHGKRZWHFKQRORJLHV
FDQ PRYH TXLFNO\ IURP RQH IDUPHU WR DQRWKHU ZLWKRXW KDYLQJ WR JR WKURXJK VFLHQWLVWV 7KH
WHFKQRORJ\WUDQVIHUXQLWRI,6$5EHQHILWHGIURPEHWWHUDSSURDFKHVWRHQKDQFHIDUPHUV¶DGRSWLRQ²
WKLVLVLWVSULPDU\PLVVLRQ
/HVVRQVOHDUQHGIURPLQWHUQDWLRQDOZRUNVKRSV
*HQGHUFRQFHSWVZHUHZHOOXQGHUVWRRGE\WKHSDUWLFLSDQWVDQGNQRZOHGJHDQGVNLOOVZHUHJDLQHG
ERWK LQJHQGHU DQDO\VLV DQG OHDGHUVKLS HVSHFLDOO\ LQ DJULFXOWXUDO UHVHDUFK7KH WULSV RUJDQL]HG
RXWVLGH WKH FRXQWU\ HQDEOHG JHQGHU FKDQJH DJHQWV WR H[FKDQJH H[SHULHQFHV DQG FUHDWHG JRRG
OLQNDJHV
7KHHYDOXDWLRQRIWKHSURMHFWE\H[WHUQDOUHYLHZHUVDQGWKHYLVLWRIWKHUHYLHZWHDPWR,6$5
ZHUHDOVROHVVRQVIRUWKHLPSOHPHQWHUV
/HVVRQVOHDUQHGIURPWKHJHQGHUDZDUHQHVVVHVVLRQVLQ5XERQD
&RQGXFWLQJDVHPLQDURYHURQHRU WZRGD\V LV LWVHOID OHDUQLQJSURFHVV ,6$5¶VJHQGHUFKDQJH
DJHQWVFRQGXFWHGWKLVH[HUFLVHWZLFHVRZKHQDQRWKHUVHPLQDUQHHGVWREHFRQGXFWHGWKHPDWHULDOV
DUHDOUHDG\LQSODFH7KLVZDVJRRGH[SHULHQFHIRUWKHFKDQJHDJHQWV7KHVHVHVVLRQVZHUHDOVR
DQRFFDVLRQIRUVFLHQWLVWVDQGWHFKQLFLDQVIURPDOO,6$5¶VVWDWLRQVWRH[FKDQJHLGHDVQRWRQO\RQ
JHQGHULVVXHVEXWDOVRRQWKHLUGDLO\ZRUNDQGKRZWRLPSURYHLW([SHULHQFHVZHUHVKDUHGDQG
UHODWLRQVKLSVUHLQIRUFHGGXULQJWKHWZRVHVVLRQV,WZDVDJUHHGWKDWJHQGHUVKRXOGEHWDNHQLQWR
FRQVLGHUDWLRQLQDOOSURMHFWV&RQVHTXHQWO\HDFK,6$5VFLHQWLVWZDVDVVLJQHGWRGHYHORSJHQGHU
VHQVLWLYHSURSRVDOV WRJHQHUDWHIXQGVIURPH[WHUQDOGRQRUVLQWHUHVWHGLQWKLVGRPDLQ$QDFWLRQ
SODQZDVVHWXSMRLQWO\DQGIROORZXSLVRQJRLQJ7KHVZHHWSRWDWRHVSURJUDPFRQGXFWHGDVXUYH\
WKDWLQFRUSRUDWHGJHQGHULVVXHVLQ-XO\1HYHUWKHOHVVIXQGVWRHQDEOHJHQGHUFKDQJHDJHQWV
WRPRYHIURPRQHUHVHDUFKVWDWLRQWRDQRWKHUWRHYDOXDWHWKHSURJUHVVLQDOODUHDVDUHODFNLQJEXW
WKHUHLVJRRG,QWHUQHWFRPPXQLFDWLRQ
&RQFOXVLRQDQGUHFRPPHQGDWLRQV
)LHOGZRUNWUDLQLQJDEURDGDQGJHQGHUDZDUHQHVVVHVVLRQVDUHWKHVWUDWHJLHVEHLQJXVHGWRLQIOXHQFH
JHQGHUFKDQJHLQ,6$5$VVKRZQWKHUHKDYHEHHQFKDQJHVDWGLIIHUHQWOHYHOVKRZHYHUVRPHWRS
PDQDJHUVVFLHQWLVWVDQGWHFKQLFLDQVIDUPHUVDQG,6$5VWDNHKROGHUVVWLOOQHHGWREH
UHDFKHGE\JHQGHUDZDUHQHVVUDLVLQJ,6$5VWDIIDUHVXSSRUWLQJJHQGHUDFWLYLWLHVLQDOOUHVHDUFK

/'XVHQJHPXQJXHWDO
SURJUDPVWKURXJKSODQQLQJPRQLWRULQJDQGHYDOXDWLRQSURYLGHGE\WKHVFLHQWLILFGLUHFWRU,6$5
VFLHQWLVWVDUHXVLQJSDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLVLQWKHLUGDLO\UHVHDUFK
7KURXJK WKH FDVH VWXG\ IDUPHUV REWDLQHG LPSURYHG WHFKQRORJLHV LQ GLIIHUHQW DUHDV EHDQ
SURGXFWLRQDJURIRUHVWU\QXUVHULHVWLWKRQLDDVDIHUWLOL]HUHWF7KH\DUHQRZWU\LQJWRSODQWEHDQV
LQOLQHLQVWHDGRIEURDGFDVWLQJDVWKH\WUDGLWLRQDOO\GLG+HQFHPHQDUHMRLQLQJZRPHQLQVRPH
DFWLYLWLHVOLNHZHHGLQJDQGZHQRWHGWKDWDPRGHUQZLQQRZLQJWHFKQRORJ\WREHQHILWERWKPDQDQG
ZRPHQLVXQGHUGHYHORSPHQWE\WKHIDUPHUVZLWKDVVLVWDQFHIURPWKH,6$5UHVHDUFKHUV
$QDFWLRQSODQWRSXUVXHWKHXVHRISDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLVLQDOOUHVHDUFK
SURJUDPVKDVEHHQGHYHORSHGDQGLVEHLQJLPSOHPHQWHG+RZHYHUDWWKHWLPHRIZULWLQJ
,6$5KDGQRIXQGVIRUDJHQGHUIRFDOSHUVRQ0HDQZKLOH,6$5UHVHDUFKHUVDUHH[SHFWHGWRVXEPLW
JHQGHUVHQVLWLYHSURMHFWSURSRVDOVWRGRQRUV
5HIHUHQFHV
%ODFNGHQ &0 %KDQX &  *HQGHU *URZWK DQG 3RYHUW\ 5HGXFWLRQ 6SHFLDO 3URJUDP RI
$VVLVWDQFHIRU$IULFD6WDWXV5HSRUWRQ3RYHUW\LQ6XE6DKDUDQ$IULFD7HFKQLFDO3DSHU
:RUOG%DQN3RYHUW\5HGXFWLRQDQG6RFLDO'HYHORSPHQW$IULFD5HJLRQ:DVKLQJWRQ
'&
'DJQHOLH37KpRULHVHWPpWKRGHVVWDWLVWLTXHV9RO,,3UHVVH$JURQRPLTXHGH*HPEORX[
*HPEORX[
'XVHQJHPXQJX/(&$3$3$ZRUNVKRS,,3URFHHGLQJV5XERQD±6HSWHPEHU
5XERQD
'XVHQJHPXQJX/.XVHPHUHUZD - (&$3$3$ZRUNVKRS , 3URFHHGLQJV5XERQD ±
0DUFK5XERQD
,6$5±$QQXDO5HSRUWVRQ&OLPELQJ%HDQV,6$5%HDQ3URJUDP5XERQD
-DYHDX&/¶HQTXrWHSDUTXHVWLRQQDLUH0DQXHOjO¶XVDJHGXSUDWLFLHQqPHpGLWLRQqPH
WLUDJH(GLWLRQVGHO¶XQLYHUVLWpGH%UX[HOOHV%UX[HOOHV
:RUOG%DQN(QJHQGHULQJ'HYHORSPHQW7KURXJK*HQGHU(TXDOLW\ LQ5LJKWV5HVRXUFHV
DQG9RLFH3ROLF\5HVHDUFK5HSRUW2[IRUG8QLYHUVLW\3UHVV

3URPRWLQJSDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLVZLWKLQWKH$JULFXOWXUDO
5HVHDUFK&RUSRUDWLRQ$5&6XGDQҊ,QÁXHQFLQJFKDQJHҋ
,EUDKLP(O'XNKHULDQG,VKWLDJ$EGDOOD
,QWURGXFWLRQDQGRYHUYLHZ
7KLV FKDSWHU UHSRUWV WKH UHVXOWV RI UHVHDUFK WKDW GHDOW ZLWK JHQGHU DQDO\VLV DQG SDUWLFLSDWRU\
UHVHDUFKZLWKLQWKH$JULFXOWXUDO5HVHDUFK&RUSRUDWLRQ$5&V\VWHPRI6XGDQ7KHREMHFWLYHZDV
WRGHPRQVWUDWHWKHLPSRUWDQFHRIJHQGHUDQDO\VLVWKURXJKSLQSRLQWLQJRULVRODWLQJJHQGHUEDVHG
GLIIHUHQFHVLQIDUPLQJDFWLYLWLHVDFFHVVWRUHVRXUFHVDQGFRQWUROPHFKDQLVPV7KHDQDO\VLVZDV
H[WHQGHGWRLQFOXGHWKHLQVWLWXWLRQDOVHWXSRIWKH$5&DQGWKHOLNHOLKRRGRIPDNLQJFKDQJHVWR
PDLQVWUHDPJHQGHUDQDO\VLVDQGSDUWLFLSDWRU\UHVHDUFKWRLPSURYHUHVHDUFKRXWSXWVRUUHVXOWV
7RDFKLHYHWKLVREMHFWLYHDJHQGHUDQDO\VLVZDVFDUULHGRXWLQVHOHFWHGDUHDVRIWKHFRXQWU\
DQGJHQGHUGLVSDULWLHVZHUHVLQJOHGRXWDQGXVHGWRDUJXHIRUKDYLQJJHQGHUDQDO\VLVDVDQLQWHJUDO
FRPSRQHQWRIWKH$5&UHVHDUFKPHWKRGRORJ\7KHSKLORVRSK\LVWKDWJHQGHUEDVHGFRQVWUDLQWVWR
WHFKQRORJ\XSWDNHDQGGHYHORSPHQWDUHEHVWGHDOWZLWKXVLQJJHQGHUDQDO\VLVZKLFKUHYHDOVFULWLFDO
LVVXHVWKDWVKRXOGQRWEHRYHUORRNHGLQWKHSURFHVVRIGHYHORSLQJSUREOHPVROYLQJWHFKQRORJLHV
ZKLFKLVWKHPDQGDWHRIWKH$5&
)RUSUDFWLFDOSXUSRVHVKDYLQJWKHFDSDFLW\WRGRJHQGHUDQDO\VLVDQGDQHQDEOLQJLQVWLWXWLRQDO
VHWXSWKDWHQFRXUDJHVDQGQRXULVKHVJHQGHUDQDO\VLVDUHSUHUHTXLVLWHVWRJHQGHUPDLQVWUHDPLQJ
)RU WKH ILUVW LVVXH FDSDFLW\EXLOGLQJ LQJHQGHU DQDO\VLV LV DGHTXDWH EXW WKH ODWWHUPD\ UHTXLUH
VRPHRUJDQL]DWLRQDOWUDQVIRUPDWLRQWRFUHDWHWKHQHFHVVDU\VSDFHIRUJHQGHUDQDO\VLV7KHJHQGHU
PDLQVWUHDPLQJ SURMHFW ZDV WDLORUHG WRZDUG WKHVH WZR REMHFWLYHV &DSDFLW\EXLOGLQJ LQ JHQGHU
DQDO\VLVZDVFDUULHGRXWRYHU\HDUVWKURXJKYDULRXVDFWLYLWLHVLQFOXGLQJJHQGHUVWXGLHVLQDOOWKH
SDUWLFLSDWLQJFRXQWULHVE\SDUWLFLSDQWVIURPWKRVHFRXQWULHVZKRKDGDIDLUO\JRRGXQGHUVWDQGLQJ
RIJHQGHUDQDO\VLVIUDPHZRUNV
$V SDUWLFLSDWRU\ DSSURDFKHV LQ DJULFXOWXUDO UHVHDUFK LQYROYH VWDNHKROGHU DQDO\VLV DQG GUDZ
RQVRFLRHFRQRPLFDQGVRFLRFXOWXUDOFKDUDFWHULVWLFVWKH\WRXFKRQJHQGHUDQDO\VLVEHFDXVHWKH
WDUJHWIDUPLQJFRPPXQLWLHVDUHDOZD\VFRPSRVHGRIPDOHDQGIHPDOHEHQHILFLDULHV7KHJHQGHU
VWXG\PDGHDURXJKDVVHVVPHQWRIWKHNLQGRISDUWLFLSDWRU\UHVHDUFKGRQHGLUHFWO\RULQGLUHFWO\E\
WKH$5&DVDPHFKDQLVPWRMXGJHWKHLPSDFWRIORRNLQJLQWRWKHIDUP±KRXVHKROGFRPSOH[WKH
FRUHEXVLQHVVRISDUWLFLSDWRU\ UHVHDUFK UDWKHU WKDQFRQFHQWUDWLQJRQFRPPRGLWLHVSHU VH DV LV
FRPPRQO\WKHFDVHLQPRVWRIWKHUHVHDUFKV\VWHPVLQ(DVWDQG&HQWUDO$IULFDLQFOXGLQJWKH$5&
7KHUHVXOWVVKRZHGWKDWWKHUHZDVJRRGHIIRUWGRQHWRLQFOXGHVWDNHKROGHUVDWYDULRXVVWDJHVRIWKH
UHVHDUFKF\FOHEXWPRVWO\GXULQJWKHSUREOHPLGHQWLILFDWLRQSKDVH6XFKLQYROYHPHQWHQKDQFHG
WKHVHQVLWL]DWLRQRIWKHXOWLPDWHEHQHILFLDULHVDQGLPSURYHGWKHFKDQFHVRILQFOXVLRQRISRRUDQG
PDUJLQDOL]HGKRXVHKROGV
2UJDQL]DWLRQDO DQDO\VLV FDUULHGRXWXVLQJ WKHRUJDQL]DWLRQDO DQDO\VLV IUDPHZRUN LQGLFDWHG
WKDW WKH$5&ZDVJHQGHUEOLQG LQ LWV UHVHDUFK7KLVZDVVKRZQERWK LQ WKHUHVHDUFKGRQHZLWK
D JHQGHU GLPHQVLRQ IHHGEDFN IURP VFLHQWLVWV DQGPRUH LPSRUWDQWO\ E\ WKUHH µXQREVHUYDEOH¶
GLPHQVLRQVRIWKHRUJDQL]DWLRQDODQDO\VLVIUDPHZRUN²DWWLWXGHVSUHYDLOLQJFXOWXUHDQGYDOXHV%XW
WKH$5&V\VWHPGLGQ¶WGLVFULPLQDWHDJDLQVWZRPHQLQWKHZRUNSODFHDQGLWUHVSRQGHGSURDFWLYHO\
WRGHYHORSPHQWVLQWKHVXUURXQGLQJHQYLURQPHQWLQWHUPVRIJHQGHUDVSHFWV7KLVLVHYLGHQWIURP

,EUDKLP(O'XNKHULDQG,VKWLDJ$EGDOOD
WKH SURJUHVVLYH LQWDNH RIZRPHQ JUDGXDWHVZKR GRPLQDWH LQ WKHPDUNHW UHVXOWLQJ IURP HYHU
LQFUHDVLQJ LQWDNHDQGJUDGXDWLRQRIZRPHQIURPXQLYHUVLWLHV7KHIDFW WKDWVRPHJHQGHUEDVHG
QHHGVZHUHRYHUORRNHGZDVSDUWRIWKHZD\WKH$5&V\VWHPRSHUDWHGZKHUHHTXDOO\LPSRUWDQW
EXWQRQJHQGHULVVXHVWKDWZRXOGLPSURYHWKHZRUNHQYLURQPHQWZHUHDOVRQRWWDFNOHG
5HVXOWV RI WKH VWXG\ KDYH VKRZQ WKH QHHG IRU DPRUH SURJUDPPDWLF IRFXV IRU WKH$5& WR
EHFRPHDJHQGHUVHQVLWLYHRUJDQL]DWLRQOHDGLQJWREHWWHUXSWDNHRILWVWHFKQRORJ\E\WKHWDUJHW
EHQHILFLDULHVZKRLQVRPHUHJLRQVRIWKHFRXQWU\PD\EHFRPSRVHGRIPRUHZRPHQWKDQPHQ7KH
RUJDQL]DWLRQDODQDO\VLVLQGLFDWHGWKHQHHGIRULQVWLWXWLRQDODQGSROLF\UHIRUPVLQRUGHUWRFUHDWHWKH
QHFHVVDU\VSDFHIRUJHQGHUDQDO\VLVDQGSDUWLFLSDWRU\UHVHDUFK&KDQJLQJWKHDWWLWXGHVDQGFXOWXUH
ZLWKLQWKH$5&DUHIHDVLEOHHQWU\SRLQWVIRUWKHUHTXLUHGLQVWLWXWLRQDOUHIRUP
6XGDQKDVORQJEHHQYLHZHGDVWKHSRWHQWLDOEUHDGEDVNHWIRUWKH$UDE:RUOGDQGDSRWHQWLDOO\
VLJQLILFDQWSOD\HULQWKH$IULFDQDUHQD7KHVHSHUFHSWLRQVKRZHYHUKDYHQHYHUEHHQUHDOL]HG²RQH
UHDVRQIRUWKLVKDVEHHQWKHVORZSDFHRIUHVHDUFKWRVROYHFRQVWUDLQWVWKDWLPSHGHDWWDLQPHQWRI
KLJKOHYHOVRISURGXFWLRQ7KH$5&LVPDQGDWHGWRFRQGXFWDSSOLHGDJULFXOWXUDOUHVHDUFKSUREOHP
VROYLQJ LQ WKH FRXQWU\7RPHHW WKLV REMHFWLYH LW RSHUDWHV DERXW PDLQ VWDWLRQV LQ GLIIHUHQW
SURGXFWLRQGRPDLQV LQ WKHFRXQWU\ IRFXVLQJRQIRRGDQGFDVKFURSVRIVWUDWHJLF LPSRUWDQFH WR
HDFKUHJLRQ
7KHPHFKDQLVPRIFDUU\LQJRXWUHVHDUFKLVWKHµFRPPRGLW\DSSURDFK¶ZLWKIHZH[FHSWLRQV
7KH FRPPRGLW\ DSSURDFK LQ WKHZD\SUDFWLVHGZLWKLQ WKH$5& V\VWHP IRFXVHV RQELRORJLFDO
LPSURYHPHQW ,PSURYHPHQW LQ \LHOG DQG \LHOG FRPSRQHQWV LV WKH PRVW LPSRUWDQW HYDOXDWLRQ
FULWHULRQIRUWHFKQRORJ\GHYHORSPHQWDQGDFFHSWDQFH2WKHUFULWHULDOLNHHFRQRPLFHQYLURQPHQWDO
DQGJHQGHUDVSHFWVPLJKWEHFRQVLGHUHGLQVRPHFRQWH[WVEXWQRWQHFHVVDULO\DWDOOWLPHV7KH
JHQGHUGLPHQVLRQRULWVDQDO\VLVKDUGO\FRPHVLQWRSOD\7KLVLPSOLHVWKDWWKHUHLVDOZD\VDPLVVLQJ
OLQN LQ WKH DJULFXOWXUDO LQQRYDWLRQSURFHVV IRU WHFKQRORJ\XWLOL]DWLRQ WHFKQRORJ\GHYHORSPHQW
GLVVHPLQDWLRQRUGLIIXVLRQDQGZLGHDGRSWLRQ7KHFULWHULDIRUµJRRGWHFKQRORJ\¶DUHWHFKQLFDO
IHDVLELOLW\HFRQRPLFYLDELOLW\ VRFLDODFFHSWDELOLW\DQGHQYLURQPHQWDO VRXQGQHVV 0DJDU
'H\HWDO 7KXV IRFXVLQJRQ WKH WHFKQLFDORUELRORJLFDO DVSHFWVRI WKH WHFKQRORJ\ZLOO
VKRZRQO\SDUWRIWKHVWRU\7KLVLVHYHQPRUHLPSRUWDQWZKHQLWFRPHVWRWHFKQRORJ\WUDQVIHUDQG
DGRSWLRQZKHUHWKHFKDUDFWHULVWLFVRIWKHWDUJHWEHQHILFLDULHVQHHGWREHFRQVLGHUHG7KXVLWLVYLWDO
WREHLQFOXVLYHDQGVHQVLWLYHWRDOOGLYHUVLW\LVVXHVWKDWDUHLQKHUHQWLQWKHIDPLQJFRPPXQLW\²
LJQRULQJWKHPLVGHWULPHQWDOWRWKHSURFHVVHVRIWHFKQRORJ\WUDQVIHUDQGGHYHORSPHQW
*HQGHULVRQHHOHPHQWRIWKHGLYHUVLW\WKDWFXWVDFURVVDOOFRPPXQLWLHV,WLVSRVVLEOHWRKDYHD
FRPPXQLW\WKDWLVHWKQLFDOO\RUUHOLJLRXVO\KRPRJHQHRXVEXWLWLVQRWSRVVLEOHWRILQGDFRPPXQLW\
WKDW LVPDGH XS RIPHQ RUZRPHQ DORQH*HQGHU VKRXOG EH FRQVLGHUHG DV WKHPRVW LPSRUWDQW
GLYHUVLW\ FRPSRQHQW RI UXUDO FRPPXQLWLHV DQG LW KDV WR EH GHDOW ZLWK VDWLVIDFWRULO\ IRU EHWWHU
RXWFRPHVRIUHVHDUFKDQGRWKHUGHYHORSPHQWLQWHUYHQWLRQV
7KHµFRPPRGLW\DSSURDFK¶IRFXVHVRQLQGLYLGXDOFURSVDQGSULPDULO\FRQVLGHUVWKHELRORJLFDOFRQVWUDLQWVRIWKRVH
FURSV7KHIDUPLQJV\VWHPDSSURDFKWRWHFKQRORJ\GHYHORSPHQWDQGGLVVHPLQDWLRQORRNVLQWRWKHIDUP±KRXVHKROG
FRPSOH[DQGFRQVLGHUVERWKWKHELRORJLFDODQGVRFLRHFRQRPLFFRQVWUDLQWVRISURGXFWLRQV\VWHPVRIZKLFKLQGLYLGXDO
FURSVDUHRQO\RQHFRPSRQHQW$VVXFKLWKDVJUHDWHUSRWHQWLDOIRUVXFFHVVE\DGGUHVVLQJDZLGHUDUUD\RIEHQHILFLDU\
QHHGV %\ FRQVLGHULQJ WKH IDUP±KRXVHKROG FRPSOH[ WKH DSSURDFK UHQGHUV LWVHOIPRUH LQFOXVLYH7KHUH DUHPDQ\
WHUPLQRORJLHVLQWKHGHYHORSPHQWDUHQDWKDWKDYHGHVFULEHGFRQWH[WVVLPLODUWRWKHIDUPLQJV\VWHPDSSURDFKDOORI
ZKLFKJREH\RQGWKHIDUPDQGFRQVLGHUWKHIDUP±KRXVHKROGFRPSOH[DVDQDQDO\WLFDOXQLW

6XGDQ
5HVRXUFHV DQG DFWLYLWLHV DUH WKH EDVLV RI DOO SHRSOH¶V OLYHOLKRRG ZKDWHYHU WKHLU OHYHO RI
GHYHORSPHQW+RZHYHU DFFHVV WR UHVRXUFHVDQG WKHLUTXDOLW\YDU\FRQVLGHUDEO\DFURVV IDUPLQJ
V\VWHPVDQGVRFLRHFRQRPLFFODVVHVJLYLQJULVHWRGLIIHUHQWOLYHOLKRRGOHYHOV,QIDUPLQJUHVRXUFH
HQGRZPHQWTXDQWLW\DQGTXDOLW\YDULHVGHSHQGLQJRQDPRQJRWKHUWKLQJVFOLPDWLFYDULDWLRQ
SRYHUW\OHYHOW\SHRIIDUPLQJDFWLYLWLHVSXUVXHGDQGJHQGHU*HQGHUEDVHGGLVSDULWLHVLQDFFHVV
WR UHVRXUFHV DQG HQJDJHPHQW LQ GLIIHUHQW DFWLYLWLHV LV RI SDUDPRXQW LPSRUWDQFH LQ H[SODLQLQJ
YDULDWLRQVLQOHYHOVRIKRXVHKROGSHUIRUPDQFHLQFOXGLQJIRRGDQGOLYHOLKRRGDVSHFWV
(VWLPDWHV IURP WKH)RRGDQG$JULFXOWXUDO2UJDQL]DWLRQRI WKH8QLWHG1DWLRQV )$2
FLWHGLQ4XLVXPELQJHWDOVKRZWKDWZRPHQSURYLGHPRUHWKDQKDOIRIWKHODERUIRUFHLQ
WKHSURGXFWLRQRIWKUHHIRXUWKVRIIRRGLQ6XE6DKDUDQ$IULFD$JJUHJDWHGDWDVXJJHVWWKDW$IULFDQ
ZRPHQSHUIRUPDERXWRIWKHZRUNRISURFHVVLQJIRRGFURSVDQGSURYLGLQJKRXVHKROGZDWHU
DQGIXHOZRRGRIIRRGVWRUDJHDQGWUDQVSRUWIURPIDUPWRYLOODJHRIKRHLQJDQGZHHGLQJ
DQGRIKDUYHVWLQJDQGPDUNHWLQJVLPLODUWUHQGVDUHHYLGHQWLQWKHILHOGLQ6XGDQ,QVSLWHRI
WKLVKLJKOHYHORIHQJDJHPHQWRIZRPHQDWDOOOHYHOVLQVXSSRUWRIOLYHOLKRRGDQGWKHHFRQRP\DW
ODUJHWKHLUDFFHVVWRSURGXFWLYHDVVHWVKDVEHHQOLPLWHGDQGQRWVXSSRUWLYHRIWKHLUUROHV0DQ\
UHVHDUFKHUVDQGSODQQHUVEHOLHYHWKDWDFKLHYLQJHTXLWDEOHJURZWKDQGVXVWDLQDEOHGHYHORSPHQWLV
VWURQJO\GHSHQGHQWRQUHGXFLQJJHQGHULQHTXDOLW\LQDFFHVVWRDQGFRQWURORYHUDGLYHUVHUDQJHRI
SURGXFWLYHKXPDQDQGVRFLDODVVHWV0DJDU'H\HWDO'LVSDULW\LQRQHNLQGRIDVVHW
ZLOOXOWLPDWHO\UHVXOWLQGLVSDULW\LQRWKHUDVVHWVWKHEHVWH[DPSOHLVWKDWZKHQPHQKDYHDFFHVVWR
DQGFRQWURORYHUODQGWKHPDLQSURGXFWLYHDVVHWLQWUDGLWLRQDOIDUPLQJWKH\HQMR\DOOWKHVHUYLFHV
DVVRFLDWHGZLWKODQGOLNHH[WHQVLRQDQGFUHGLWDQGZRPHQEHFRPHIXUWKHUPDUJLQDOL]HGEHFDXVH
WKH\DUHGHQLHGVXFKDFFHVV7KLVWUHQGPLJKWHDVLO\JURZLQWRSURWUDFWHGDQGV\VWHPDWLFGHQLDORI
UHVRXUFHVDQGILQDOO\PDUJLQDOL]DWLRQRIDQLPSRUWDQWSOD\HULQWUDGLWLRQDOIDUPLQJ
,Q 6XGDQ DQG HOVHZKHUH LQ$IULFD WKH DYDLODELOLW\ RI SURGXFWLYH UHVRXUFHV QHFHVVDU\ IRU
LPSURYLQJWKHSHUIRUPDQFHRIWKHDJULFXOWXUDOVHFWRULVELDVHGLQIDYRURIPHQ:RPHQDUHKLJKO\
GLVDGYDQWDJHGGHVSLWHWKHLUPDMRUUROHLQIRRGSURGXFWLRQLQ6XE6DKDUDQ$IULFDRIWHQWKHLUUROH
LVXQGHUPLQHGDQGQHJOHFWHG,IZRPHQFRQWLQXHWREHRYHUORRNHGIURPQHFHVVDU\LQWHUYHQWLRQV
EHFDXVHWKHIRFXVLVRQPHQWKHLPPHGLDWHLPSOLFDWLRQZRXOGEHSHUSHWXDOORZSHUIRUPDQFHRIWKH
DJULFXOWXUDOVHFWRU7KHVLWXDWLRQPLJKWEHDJJUDYDWHGZKHQVRFLRFXOWXUDOYDOXHVUHVWULFWZRPHQ
IURPSDUWLFLSDWLQJSURDFWLYHO\RXWVLGHWKHGRPDLQRIWKHKRXVHKROG
*HQGHU UHODWLRQV DQG GLYLVLRQ RI ODERU DUH LPSRUWDQW IDFWRUV WKDW KHOS H[SODLQ GLVSDULWLHV
DQGYDULDWLRQV LQ UHVRXUFHVDQGDFWLYLWLHV7KH UHOHYDQFHRIJHQGHU LQDJULFXOWXUDO UHVHDUFKDQG
GHYHORSPHQW LQ SDUWLFXODU JHQGHUEDVHG FRQVWUDLQWV DQG WKHLU LPSOLFDWLRQV RQ DJULFXOWXUDO
WHFKQRORJ\GHYHORSPHQWDQGPDQDJHPHQWLVDQLPSRUWDQWIDFWRUWKDWQHHGVWREHIXUWKHUUHVHDUFKHG
DQGWDFNOHGIRUVXVWDLQDEOHHQKDQFHPHQWLQIDUPRXWSXWVDQGHFRQRPLFJURZWKDWODUJH.DEXWKD
FRQFOXGHVDGLVFXVVLRQSDSHURQWKLVLVVXHE\VD\LQJ
,Q,VODPIHPDOHEHQHILFLDULHVLQKHULWKDOIRIZKDWPDOHEHQHILFLDULHVUHFHLYHRIWKHZHDOWKRIWKHGHFHDVHGIDWKHU
EXWZLWKRXWREOLJDWLRQWRVXSSRUWWKHIDPLO\ZKLFKUHVWVHQWLUHO\RQWKHVKRXOGHUVRIPDOHVKXVEDQGEURWKHURUVRQ
,WLVWKHULJKWRIWKHZRPDQQRWWRVSHQGKHUVKDUHRIWKHZHDOWKLQVXSSRUWRIWKHKRXVHKROGDVDZLIHRULQDQ\RWKHU
IDPLO\VHWWLQJLIVKHVRFKRRVHV:LWKWKLVXQGHUVWDQGLQJRI,VODPLFWHDFKLQJWKHZRPDQZLOODOZD\VKDYHDODUJHU
VKDUHRIQHWDVVHWVDOWKRXJKZKHQORRNLQJRQO\DWWKHUXOHVRIGLYLGLQJWKHZHDOWKVKHDSSHDUVGLVFULPLQDWHGDJDLQVW
0RVWFXUUHQWSUDFWLFHVDFURVVWKH,VODPLFZRUOGGRQRWIXOO\FRPSO\ZLWKWKHWHDFKLQJVRI,VODPZLWKUHVSHFWWRZHDOWK
LVVXHVDQGVRPDQ\ZRPHQDUHOHIWYXOQHUDEOH

,EUDKLP(O'XNKHULDQG,VKWLDJ$EGDOOD
³LQDGHTXDWH DWWHQWLRQ WR JHQGHU LQ UHVHDUFK DQG GHYHORSPHQW UHVXOWV LQ ORZ
OHYHOVRI DGRSWLRQRI DJULFXOWXUDO WHFKQRORJLHVDQG VXEVHTXHQW ORZSURGXFWLYLW\
7KHIDFWWKDWPHQDQGZRPHQKDYHGLIIHUHQWVRFLDOUROHVDQGUHVSRQVLELOLWLHVDQG
WKHUHIRUHGLIIHUHQWFULWHULDIRUSUHIHUUHGWHFKQRORJLHVSRLQWVWRWKHQHHGIRUDEDVNHW
RI RSWLRQV IURPZKLFKPHQ DQGZRPHQ FDQ FKRRVH 6LPLODUO\PHQ DQGZRPHQ
KDYH GLIIHUHQW FRQVWUDLQWV WR WHFKQRORJ\ DGRSWLRQ DQGPDQDJHPHQW:RPHQ DUH
SDUWLFXODUO\GLVDGYDQWDJHGZLWKUHJDUGWRDFFHVVWRSURGXFWLYHUHVRXUFHVVXFKDV
ODQG WLPH H[WHQVLRQ HGXFDWLRQ IDUP LPSOHPHQWV DQG FDVK WR SXUFKDVH LQSXWV
)RUWHFKQRORJLHVWREHDWWUDFWLYHWRGLIIHUHQWFOLHQWVVFLHQWLVWVZLOOQHHGWRDOLJQ
WHFKQRORJ\DGRSWLRQFRQVWUDLQWVWRWKHFLUFXPVWDQFHVDQGSUHIHUHQFHVRIGLIIHUHQW
FOLHQWV´
([SORULQJZD\VRIPDLQVWUHDPLQJJHQGHULQUHVHDUFKLVDVWUDWHJLFGHFLVLRQWKDWKHOSVPDQDJHUV
RIDJULFXOWXUDO UHVHDUFKV\VWHPVFDSWXUHDPDMRURSSRUWXQLW\ IRU LPSURYHPHQWDW OHDVW WKURXJK
LQFUHDVLQJ WKH QXPEHU RI VWDNHKROGHUV RI UHVHDUFK RXWSXWV DQG LQYROYLQJ WKH UHDO XVHUV RI WKH
JHQHUDWHGWHFKQRORJ\
:HFRQVLGHUJHQGHUDQDO\VLV LQDJULFXOWXUDOUHVHDUFKYHU\PXFKDVDVXEVHWRISDUWLFLSDWRU\
UHVHDUFK3DUWLFLSDWRU\UHVHDUFKLVGHILQHGDVLQYROYLQJNH\VWDNHKROGHUVVWUDWHJLFDOO\LQWKHUHVHDUFK
F\FOHDQGJHQGHULVMXVWRQHDWWULEXWHRIWKHSRWHQWLDOVWDNHKROGHUVLQWKHUHVHDUFKWRGHYHORSPHQW
FRQWLQXXPRUWKHDJULFXOWXUDOLQQRYDWLRQSURFHVV
,QWKHFRQWH[WRIUHVHDUFKZLWKLQWKH$5&DVLPSOHDQGTXLFNHYDOXDWLRQZDVFRQGXFWHGWR
H[SORUHWKHVWDWXVRISDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLVZLWKLQWKHRUJDQL]DWLRQ
7KH WHFKQRORJ\ GHYHORSPHQW DQG UHOHDVH V\VWHP ZLWKLQ WKH$5& GHSHQGV YHU\ PXFK RQ
SUHVHQWLQJ \LHOG GLIIHUHQFHV EHWZHHQ WKH WHFKQRORJ\ XQGHU FRQVLGHUDWLRQ DQG WKH EHQFKPDUN
WHFKQRORJ\XVHGIRUFRPSDULVRQ7KHVRFLRFXOWXUDODQGVRFLRHFRQRPLFDVSHFWVKDYHRIWHQEHHQ
LJQRUHGRUHYHQXQGHUPLQHG:KHQWKH$5&KDVHQJDJHGRUFROODERUDWHGZLWKGRQRUVUHVHDUFK
V\VWHPVRUDJHQFLHVWKDWYDOXHWHFKQRORJ\FULWHULDEH\RQGWKHELRORJLFDOGLIIHUHQFHVLWKDVRIWHQ
FRQGXFWHG YDOXDEOH ZRUN DQG DGGUHVVHG FULWLFDO LVVXHV RI WHFKQRORJ\ GHYHORSPHQW +RZHYHU
SDUWLFLSDWRU\UHVHDUFKDQGUHVHDUFKWKDWLQFRUSRUDWHVDQGPDLQVWUHDPVVRFLRHFRQRPLFDQGVRFLR
FXOWXUDO GLPHQVLRQV LV FRVWO\ DQGPLJKW EH WLPHFRQVXPLQJ²VRPHWKLQJ WKDW QHLWKHU WKH$5&
FHQWUDOEXGJHWQRUWKHVFLHQWLVWVFDQDIIRUG
7R LQIOXHQFH DQG UHFWLI\ WKH VLWXDWLRQ WRZDUGVPRUH SDUWLFLSDWRU\ UHVHDUFK SUHVVXUH FRXOG
FRPH IURP DGDSWDWLRQ RI WKH HQWLUH V\VWHP LQ UHVSRQVH WR WKH QHHG IRU FDSWXULQJ WKH EHQHILWV
RISDUWLFLSDWRU\ UHVHDUFK LQJHQHUDO DQGJHQGHU DQDO\VLV LQSDUWLFXODU7KLVZRXOG UHTXLUHKXJH
PDLQVWUHDPLQJHIIRUWV$OWHUQDWLYHO\IHPDOHUHVHDUFKHUVPLJKWSOD\DUROHLQWKHFKDQJHSURFHVV
KDYLQJ WKHPVHOYHVEHHQ VHQVLWL]HG IRU WKHSXUSRVHRIJHQGHUPDLQVWUHDPLQJ LVVXHVEH\RQG WKH
FRQWHPSRUDU\SRVWJUDGXDWHWUDLQLQJSURJUDPVWKDWRIIHUOLWWOHLQWKHVHDUHDV7KHVWHDG\LQFUHDVH
LQWKHXSWDNHRIKLJKSHUIRUPLQJIHPDOHVFLHQWLVWVLQWKH$5&²DVDGLUHFWUHVXOWRIWKHLQFUHDVLQJ
7KH DGRSWLRQ UDWH RI D WHFKQRORJ\GHSHQGVYHU\PXFKRQ LWV SURILWDELOLW\ WKHGHJUHHRI ULVN DVVRFLDWHGZLWK LW
FDSLWDOUHTXLUHPHQWVSROLFLHVDQGWKHVRFLRHFRQRPLFFKDUDFWHULVWLFVRIWKHWDUJHWEHQHILFLDULHV)DUPHUVWU\RXWQHZ
WHFKQRORJ\WRWHVWLWVVXLWDELOLW\DQGDGDSWDELOLW\WRWKHLUVLWXDWLRQ)DLOXUHWRLQFOXGHIHPDOHGHPDQGVLQWKHSURFHVV
RIWHFKQRORJ\JHQHUDWLRQVLPSO\E\DVVXPLQJWKDWWKHLUFLUFXPVWDQFHVDUHVLPLODUWRWKRVHRIWKHLUPDOHFRXQWHUSDUWV
ZLOOOLPLWWKHLUDELOLW\WRWU\RXWWKHJHQHUDWHGWHFKQRORJ\6XFKH[FOXVLRQFRQVWLWXWHVDORVVWRWKHIDUP±KRXVHKROG
FRPSOH[IRUJRLQJWKHYDOXHWKDWZRXOGEHDFFUXHGE\DGGUHVVLQJZRPHQ¶VQHHGV

6XGDQ
QXPEHURIIHPDOHJUDGXDWHVIURPWKHQDWLRQDOXQLYHUVLWLHV²VXSSRUWVWKHVHFRQGDOWHUQDWLYHLQWKH
FKDQJHSURFHVVZKLFKPD\SURYLGHWKHFULWLFDOPDVVUHTXLUHGWRSXVKIRURUSURPRWHWKHUHTXLUHG
GHFLVLRQVLQWKHPDLQVWUHDPLQJHIIRUWV
7RGDWHWKHGHFLVLRQPDNLQJSRVLWLRQVLQWKH$5&KDYHEHHQGRPLQDWHGE\PHQEXWZRPHQ
DUH FDWFKLQJ XS IDVW DQG VWHDGLO\ 5HJDUGOHVV RI WKH LQGLYLGXDOV FKDQJLQJ DWWLWXGHV DFURVV WKH
LQVWLWXWLRQVWREHFRPHSURSDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLVLVZKDWFRXQWVLQWKHFKDQJH
SURFHVV7KLV UHTXLUHV FUHDWLQJ WKH QHFHVVDU\ DZDUHQHVV DQG KDYLQJ D SROLF\ IRU SDUWLFLSDWRU\
UHVHDUFK DQG JHQGHU DQDO\VLV LQ SODFH WKURXJK DQ LQIRUPHG FDSDFLW\EXLOGLQJ SURJUDP ZKLFK
SURSHOVDQGSURPRWHVWKHPDLQVWUHDPLQJHIIRUW
:RPHQ¶VFRQWULEXWLRQWRDJULFXOWXUH
'LIIHUHQWVWXGLHVRQJHQGHUDQDO\VLVLQ6XGDQKDYHLQGLFDWHGJHQGHUGLIIHUHQFHVLQYDULRXVOLYHOLKRRG
DQGDFFHVVDVSHFWVOLNHHGXFDWLRQLQFRPHKHDOWKDQGHPSOR\PHQW*R6DQG81,Q6XGDQ
ZRPHQWDNHRQDODUJHVKDUHRIIDUPLQJDFWLYLWLHVZKLFKGLIIHUVDPRQJWKHUHJLRQVRIWKHFRXQWU\
DV D UHVXOW RI FRPPXQLW\ QRUPV DQG FXVWRPV$PRQJ WKH YDULRXV UHJLRQVZRPHQ LQZHVWHUQ
6XGDQLQJHQHUDOSOD\DPDMRUUROHLQIDUPLQJDFWLYLWLHV7KHUHLVVRPHGHJUHHRIVSHFLILFLW\LQ
WKHVHQVH WKDWZRPHQHQJDJHPRUH LQVRPHDFWLYLWLHV WKDQRWKHUV7KLVPDUNHGHQJDJHPHQW LQ
IDUPLQJDFWLYLWLHVGRHVQRWFKDQJHZKHQZRPHQPLJUDWHWRRWKHUUHJLRQVRIWKHFRXQWU\LIWKHPDLQ
OLYHOLKRRGRIWKHIDPLO\UHPDLQVIDUPLQJ7KHYDOXHV\VWHPLQZHVWHUQ6XGDQHQFRXUDJHVZRPHQ
WRHQJDJHLQYDULRXVDFWLYLWLHVSHUWDLQLQJWROLYHOLKRRGVXSSRUWRUDWOHDVWGRHVQ¶WGLVFRXUDJHWKHP
IURPGRLQJVR7KHH[WHQWRILQYROYHPHQWLVZLGHDQGGHHSLQUXUDOFRPPXQLWLHVZKHUHWKHPDLQ
IDFWRURISURGXFWLRQLVODERUDWDOOOHYHOVRIFURSGHYHORSPHQWDQGDQLPDOPDQDJHPHQW
,QFHQWUDO6XGDQ0HNNLLOOXVWUDWHVWKHVLJQLILFDQWFRQWULEXWLRQRIZRPHQLQIDUPLQJ
DFWLYLWLHVZLWKHPSKDVLVRQWKHJDSLQH[WHQVLRQVXSSRUWWRZRPHQZKLFKGLGQRWDGGUHVVWKHP
GLUHFWO\6KHLQGLFDWHVWKDWZRPHQZHUHLQYROYHGPRUHLQSRXOWU\SURGXFWLRQWKDQUDLVLQJRWKHU
W\SHVRIOLYHVWRFN(O6KDILHKLJKOLJKWVWKHJUHDWUROHSOD\HGE\ZRPHQLQ*H]LUD6WDWHLQ
FRWWRQSLFNLQJZKLOHPHQUHIUDLQIURPWKLVDFWLYLW\LQVSLWHRILWVLPSRUWDQFHLQFRWWRQSURGXFWLRQ
(ODPLQDQG0HNNLVKRZWKDWZRPHQSOD\DPDMRUUROHLQWKHSURGXFWLRQRIFRPPRQEHDQ
LQ1RUWK6XGDQDQGHPSKDVL]HWKHDPRXQWRIZRPHQ¶VXQSDLGKRPHDQGIDUPDFWLYLWLHVZKLFKDUH
WLPHFRQVXPLQJEXWPDNHDYLWDOFRQWULEXWLRQWRWKHHFRQRP\RISRRUUXUDOKRXVHKROGV
$ UHJLRQDO VWXG\ )$2  LQGLFDWHV WKDWPRUH WKDQ  RI KRXVHKROGV DUH KHDGHG E\
IHPDOHVLQ6XGDQ7KHVWXG\DOVRLQGLFDWHVWKDWZRPHQ¶VFRQWULEXWLRQVWRKRXVHKROGIRRGSURGXFWLRQ
DPRXQWWRDERXW,WVWDWHV
³:RPHQ¶VFRQWULEXWLRQVWRDJULFXOWXUDOSURGXFWLRQKDYHEHHQXQGHUHVWLPDWHGGXH
WRWKHIDFWWKDWWKHLUODERULVPDLQO\XQSDLGZRUNLQVXEVLVWHQFHIRRGSURGXFWLRQ
5HFHQWVWXGLHVKDYHVKRZQWKDWZRPHQ¶VFRQWULEXWLRQVDUHVLJQLILFDQWZKHQXQSDLG
DQGVHDVRQDOODERULVWDNHQLQWRDFFRXQW«LQ6XGDQZRPHQ¶VZRUNDFFRXQWVIRU
SHUFHQWRIXQSDLGDJULFXOWXUDOODERU´
7KLV LV WKH FDVH EHFDXVHZRPHQ DUH UHVSRQVLEOH IRU D ZLGH UDQJH RI WLPHFRQVXPLQJ DQG
ODERULQWHQVLYHWDVNVRIFURSDQGOLYHVWRFNSURGXFWLRQLQFOXGLQJVRZLQJDSSOLFDWLRQRIIHUWLOL]HU
ZHHGLQJKDUYHVWLQJWUDQVSRUWLQJWKUHVKLQJZLQQRZLQJFOHDQLQJVRUWLQJJUDGLQJDQGEDJJLQJ

,EUDKLP(O'XNKHULDQG,VKWLDJ$EGDOOD
7KHVHWDVNVDUHFDUULHGRXWPDQXDOO\RUZLWKVLPSOHWRROV:RPHQ¶VODERULVSDLGDWKDOIWKHZDJH
OHYHORIPHQ¶VODERU,)$'GDWDFROOHFWHGLQWKHODWHV)$2
(O'XNKHULHWDOVWDWHWKDW³IDUPSHUIRUPDQFHUHIOHFWHGLQWKHOHYHORIPHHWLQJKRXVHKROG
FDORULFUHTXLUHPHQWLVGLIIHUHQWLDWHGE\JHQGHU)HPDOHKHDGHGKRXVHKROGVDWWDLQRQO\RIWKH
LQWHUQDWLRQDOVWDQGDUGRIFDORULFFRQVXPSWLRQZKHUHDVPDOHKHDGHGKRXVHKROGDWWDLQRQDYHUDJH
DERXW´7KHGLIIHUHQFHVLQUHVRXUFHHQGRZPHQWVDQGDFFHVVLELOLW\WRSURGXFWLRQVHUYLFHVDUH
LPSRUWDQWUHDVRQVIRUWKHGLIIHUHQFHLQOHYHORIPDLQWDLQLQJWKHFDORULILFUHTXLUHPHQWE\JHQGHU
7KHPDMRULW\ RI VXEVLVWHQFH IDUPHUV RSHUDWH XQGHU FXVWRPDU\ WHQXUH LQZKLFKZRPHQ DUH
DFFRUGHGXVXIUXFWULJKWVWRODQGHJLQWKH*H]LUDVFKHPHRIWKHIDUPHUVWDUJHWHG
ZHUHZRPHQ)$2$JURZLQJQXPEHURIOHQGLQJLQVWLWXWLRQVDUHH[WHQGLQJFUHGLWWRZRPHQ
IRUDJULFXOWXUDODQGOLYHVWRFNSURGXFWLRQIRRGSURFHVVLQJDQGRWKHULQFRPHJHQHUDWLQJDFWLYLWLHV
ZKLOHWKHDJULFXOWXUDOH[WHQVLRQVHUYLFHVDUHOLQNHGZLWKFDVKFURSSURGXFWLRQDQGWKXVWDUJHWPDOH
IDUPHUV²ZRPHQDUHH[SHFWHGWRUHFHLYHWKHLQIRUPDWLRQIURPWKHLUKXVEDQGVDQGPDOHUHODWLYHV
6XFKGLVSDULW\H[LVWVLQWKHGHOLYHU\RIPDQ\JRYHUQPHQWVHUYLFHVZKLFKWDUJHWPHQLQWKHILUVW
SODFH
)$2LQGLFDWHVWKDWLQWKHIRUHVWU\VHFWRULQ6XGDQZRPHQDQGPHQDUHUHVSRQVLEOHIRU
GLIIHUHQWW\SHVRIWUHHVDQGERWKVKDUHWKHWDVNVLQYROYHGLQIRUHVWU\ZKLOHZRPHQKDQGOHVHHGOLQJ
SUHSDUDWLRQ
*LYHQWKHLPSRUWDQFHRIZRPHQ¶VFRQWULEXWLRQVLQDJULFXOWXUHVXSSRUWIRUDQGHQKDQFHPHQWRI
WKHLUUROHLVEDGO\QHHGHG7KHUHLVDQHHGIRUDFOHDUFRQFLVHDQGSODQQHGHQJDJHPHQWWREHQHILW
WKHHQWLUHSRSXODWLRQ(QJDJHPHQWLVQHFHVVDU\IRUDOODFWLYLWLHVVXSSRUWLQJSHRSOH¶VOLYHOLKRRGV
$VVXFKLWLVQRWHQRXJKWRFRQVLGHUWKHKHDGRIWKHKRXVHKROGXVXDOO\PDOHDVWKHSULPDU\XQLW
RIDQDO\VLVEHFDXVHJHQGHUGLIIHUHQFHVH[LVWDQGJHQGHUEDVHGFRQVWUDLQWVYDU\FRQVLGHUDEO\DQG
UHTXLUHVSHFLDODWWHQWLRQ
2EMHFWLYHVDQGPHWKRGRORJ\
7KH 6XGDQ DFWLRQ SODQ FHQWHUV RQ HQKDQFLQJ WKH FDSDFLW\ RI VHOHFWHG SHRSOH DQDO\]LQJ WKH
RUJDQL]DWLRQDOVHWXSDQGSURGXFLQJVXSSRUWLYHPDWHULDO IRU OREE\LQJIRUH[SHFWHGFKDQJH7KH
PDMRUDFWLYLWLHVFRYHUJHQGHUDQDO\VLVLQWZRSURGXFWLRQGRPDLQVLPSDFWDVVHVVPHQWRIDSURMHFW
LPSOHPHQWHG XVLQJ SDUWLFLSDWRU\ DSSURDFKHV LQ QRUWKHUQ 6XGDQ RUJDQL]DWLRQDO DQDO\VLV RI WKH
$5&WKDWLQFOXGHGDV\QWKHVLVRISUHYLRXVSURMHFWVZLWKFRPSRQHQWVRISDUWLFLSDWRU\DSSURDFKHV
RUJHQGHUDQDO\VLVVHQVLWL]DWLRQRI$5&DQGWUDLQLQJRIVRPHRILWVVWDII)LJXUH
7KH IUDPHZRUN DQG WKH DVVRFLDWHGJRDO RI WKHVH DFWLYLWLHV DUH OLQNHG WR WKHPDLQVWUHDPLQJ
HIIRUWVRIJHQGHUDQDO\VLVDQGSDUWLFLSDWRU\UHVHDUFKZLWKLQWKHUHVHDUFKV\VWHP7KHILQGLQJVKHOS
WRSURGXFHFRQYLQFLQJUHVXOWVIRUWKHUHTXLUHGRUJDQL]DWLRQDOWUDQVIRUPDWLRQERWKVWUXFWXUDODQG
PRGHRIDFWLRQVRWKDWWKHRXWFRPHRIWKHUHVHDUFKLQWHUYHQWLRQVLVDXJPHQWHGDQGHQKDQFHG
$QDO\VLVILQGLQJVDQGUHVXOWV
$QDO\VLVRIDVHWRIDFWLYLWLHVLVUHSRUWHGKHUHIRUWKHVDNHRIVKRZLQJH[LVWLQJGLIIHUHQFHVUHODWHG
WRJHQGHUDVSHFWVLQIDUPLQJLQRUGHUWRXVHWKHPDVFRQYLQFLQJDUJXPHQWIRULQIOXHQFLQJFKDQJH

6XGDQ
ZLWKLQ WKH RUJDQL]DWLRQ 7KH PDLQ DFWLYLWLHV WR EH XVHG DV WRROV GXULQJ WKH LQWHQGHG FKDQJH
SURFHVVDUHJHQGHUDQDO\VLVLPSDFWDVVHVVPHQWRI,)$'SURMHFWEDVHGRQSDUWLFLSDWRU\UHVHDUFK
GRFXPHQWDWLRQRISUHYLRXVSDUWLFLSDWRU\ UHVHDUFKSURMHFWVRUJDQL]DWLRQDODQDO\VLV WUDLQLQJDQG
FDSDFLW\GHYHORSPHQWDQGFUHDWLRQRIJURXSDOOLDQFHV7KHVHDFWLYLWLHVZHUHH[SHFWHGWRJHQHUDWH
PDWHULDOVDQGLQIRUPDWLRQIRUVHQVLWL]DWLRQDQGDZDUHQHVVUDLVLQJLQWKHSURFHVVRIFKDQJH
5HVXOWVDUHSUHVHQWHGLQWZRVHFWLRQV6HFWLRQ,RQJHQGHUDQDO\VLVDQGRUJDQL]DWLRQDOVHWXS
DQG6HFWLRQ,,RQWKHJHQGHUPDLQVWUHDPLQJHIIRUWV6HFWLRQ,GUDZVKHDYLO\RQWKHOHVVRQVOHDUQHG
IURP$5&SURMHFWVDQGH[SHULHQFHVLQ35RUIDUPLQJV\VWHPDSSURDFKHVWRLQQRYDWLRQJHQHUDWLRQ
DQGRQWKHUHVXOWVRIWKHRUJDQL]DWLRQDODQDO\VLVRIWKH$5&6HFWLRQ,,GHDOVZLWKPDLQVWUHDPLQJRI
JHQGHUDQDO\VLVDQGSDUWLFLSDWRU\UHVHDUFKDQGWKHSRVVLEOHURXWHWRDFKLHYLQJWKLVPDLQVWUHDPLQJ
DW$5&
)LJXUH7KHVXJJHVWHGDFWLRQSODQIRUµ(QKDQFLQJFKDQFHVIRUPDLQVWUHDPLQJRI
SDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLVLQWKH$5&6XGDQ¶E\6XGDQWHDPPHPEHUV

,EUDKLP(O'XNKHULDQG,VKWLDJ$EGDOOD
6HFWLRQ,7KHFRQWH[WRI6XGDQZLWKUHVSHFWWRJHQGHUDQDO\VLVDQGRUJDQL]DWLRQDOVHWXS
*HQGHUDQDO\VLV
:RPHQLQ6XGDQPDNHREYLRXVFRQWULEXWLRQVWRWKHKRXVHKROGHFRQRP\DQGFRQVHTXHQWO\LQWKH
GHYHORSPHQWSURFHVV:RPHQ¶VHQJDJHPHQWLQYDULRXVDFWLYLWLHVGLIIHUVDFFRUGLQJWRWKHVRFLR
HFRQRPLF FKDUDFWHULVWLFV RI WKH WDUJHW JURXS'LIIHUHQFHV LQ VRFLRHFRQRPLF FKDUDFWHULVWLFV DUH
HYLGHQW DFURVV JHRJUDSKLFDO ORFDWLRQV LQ WKH FRXQWU\7KH HDVWHUQ SDUW RI WKH FRXQWU\ KDV EHHQ
PRUH UHVWULFWLYH WRZRPHQ¶V SDUWLFLSDWLRQ DQG WKHZHVWHUQ SDUWPRUH HQFRXUDJLQJ WRZRPHQ¶V
SDUWLFLSDWLRQ QRW RQO\ LQ IDUPLQJ DFWLYLWLHV EXW DOVR LQ WKH LQWHUDFWLRQ DW FRPPXQLW\ OHYHO LQ
KDQGOLQJPDQ\FRPPXQLW\DIIDLUV ,QFHQWUDO6XGDQ WKHVLWXDWLRQ LVPL[HGDV WKH UHJLRQ LWVHOI
GHSLFWVWKHQRUPVDQGYDOXHVRIWKHYDULRXVHWKQLFDQGFXOWXUDOEDFNJURXQGV
:RPHQPDNHVLJQLILFDQWFRQWULEXWLRQVLQIDUPLQJDFURVVWKHFRXQWU\EXWHVSHFLDOO\LQZHVWHUQ
6XGDQ:RPHQJHWLQYROYHGLQDOOIDUPRSHUDWLRQVDQGDOVRRIWHQVKRXOGHUWKHODERULRXVZRUNRI
WDNLQJFDUHRIDQLPDOVLQEDFN\DUGVRUGXULQJDQQXDOPLJUDWLRQLQWKHFDVHRIQRPDGLFFRPPXQLWLHV
+RXVHKROG PDLQWHQDQFH µXQSURGXFWLYH¶ DFWLYLWLHV OLNH ZDWHUIHWFKLQJ IRRG SUHSDUDWLRQ DQG
KRXVHKROGFOHDQLQJLVSURYLGHGE\ZRPHQDQGWKHVHDUHYDOXDEOHFRQWULEXWLRQVLQHQYLURQPHQWV
ZKHUHDQ\RIWKHVHDFWLYLWLHVUHTXLUHODERULRXVHIIRUWDQGWLPH
*HQGHUVWXG\
7KHJHQGHUDQDO\VLVZDVFDUULHGRXWLQWZRGRPDLQVWKHWUDGLWLRQDOUDLQIHGIDUPLQJRIZHVWHUQ
6XGDQ .RUGRIDQZLWK VRPH H[SRVLWLRQ IURP'DUIXU DQG WKH LUULJDWHG IDUPLQJ RI WKH*H]LUD
VFKHPHLQFHQWUDO6XGDQ$FRPELQDWLRQRIWKHDQDO\WLFDOIUDPHZRUNVDVLGHQWLILHGE\0DUFKHW
DO/LQJHQDQG:LOGHDQG9DLQLR0DWWLODZDVXVHG7KHPDLQIRFXVRIWKLV
VHFWLRQLVWRUHIOHFWRQWKHJHQGHUUROHVDQGWKHLULPSOLFDWLRQVRQKRXVHKROGHFRQRP\DQGZHOO
EHLQJ7KLVLQFOXGHVUROHVSOD\HGE\PHQDQGZRPHQGLIIHUHQWLDODFFHVVWRDVVHWVDQGUHVRXUFHV
$QXPEHURIDQDO\WLFDOIUDPHZRUNVKDYHEHHQGHYHORSHGDQGXVHGRIZKLFKWKHFRPPRQRQHVDUH
 +DUYDUG)UDPHZRUNPDSVWKHZRUNDQGUHVRXUFHVRIPHQDQGZRPHQDQGKLJKOLJKWVWKHGLIIHUHQFHVLWORRNV
LQWRDFWLYLW\SURILOHDFFHVVDQGFRQWUROSURILOHVRIUHVRXUFHVDQGEHQHILWV
 &DUROLQH0RVHU*HQGHU)UDPHZRUNDLPVDWLQWHJUDWLQJZRPHQ¶VLVVXHVLQWRGHYHORSPHQWDQGUDLVLQJFRQFHUQV
DERXWWKHLUVXERUGLQDWLRQORRNVLQWRZRPHQ¶VWULSOHUROHLQSURGXFWLYHUHSURGXFWLYHDQGFRPPXQLW\ZRUNDQG
LQWRSUDFWLFDODQGVWUDWHJLFJHQGHUQHHGVDOVRFRQFHUQVLQWUDKRXVHKROGUHVRXUFHVDQGGHFLVLRQV
 *HQGHU$QDO\VLV0DWUL[WKH5DQL3DUNHUIUDPHZRUN²DLPVDWGHWHUPLQLQJWKHGLIIHUHQWLDOLPSDFWRIGHYHORSPHQW
LQWHUYHQWLRQVRQPHQDQGZRPHQORRNVLQWRWKHIRXUOHYHOVRIZRPHQKRXVHKROGFRPPXQLW\DQGVRFLHW\WUDFHV
WKHLPSDFWRI>D@ODERUUHDUUDQJHPHQW>E@WLPHDUUDQJHPHQW>F@UHVRXUFHVDUUDQJHPHQWDQG>G@FKDQJHVLQVRFLR
FXOWXUDODVSHFWV
 :RPHQ(PSRZHUPHQW)UDPHZRUNWKH6DUD/RQJZHPRGHO²DLPVDWWUDFLQJWKHH[WHQWWRZKLFKGHYHORSPHQW
LQWHUYHQWLRQVHPSRZHUZRPHQORRNVLQWRZHOIDUHLVVXHVHTXDOLW\LQDFFHVVLQJIDFWRUVRISURGXFWLRQDVFHUWDLQLQJ
WKDW JHQGHU UROHV DUH VRFLDOO\ GHWHUPLQHG DQG FDQ EH FKDQJHG HTXDO SDUWLFLSDWLRQ LQ GHFLVLRQPDNLQJ DQG
UHFRJQLWLRQRIZRPHQ¶VLVVXHV
 3HRSOHRULHQWHGSODQQLQJIUDPHZRUNGHYLVHGE\WKH81+&5DGDSWHGIURPWKH+DUYDUG)UDPHZRUNIRUXVHLQ
UHIXJHHVLWXDWLRQV²DLPVWRHQVXUHWKDWWKHUHLVDQHIILFLHQWDQGHTXLWDEOHGLVWULEXWLRQRIUHVRXUFHVDQGVHUYLFHV
RIGHYHORSPHQWDVVLVWDQFHFRQVLGHUVGHWHUPLQDQWDQDO\VLV>SRSXODWLRQDQGFRQWH[WDQDO\VLV@DQGDFWLYLW\DQDO\VLV
>ZKRGRHVZKDW@

6XGDQ
E\JHQGHUDVZHOODVJHQGHUGLYLVLRQRIODERUDQGLWVOLNHO\LPSOLFDWLRQRQWHFKQRORJ\JHQHUDWLRQ
DQGDGRSWLRQ
7KHUHZDVDQHQRUPRXVJHQGHUGLIIHUHQWLDOLQDFFHVVWRUHVRXUFHVDQGEHQHILWVLQ.RUGRIDQ
7KLVZDVHYHQPRUHSURQRXQFHG LQFHQWUDO6XGDQEHFDXVHRI WKHVRFLDOVHWXS WKDWGLVFRXUDJHV
UXUDOZRPHQ¶VLQYROYHPHQWLQYDULRXVOLYHOLKRRGRSSRUWXQLWLHVLQFOXGLQJIDUPLQJ3HUIRUPDQFH
LQGLFDWRUV OLNH OHYHO RI SURGXFWLRQ DQG WRWDO LQFRPH VKRZ WKDW IHPDOHKHDGHG KRXVHKROGV DUH
HIIHFWLYHO\GLVFULPLQDWHGDJDLQVW OHDGLQJWR ORZFDORULILF LQWDNHZKLFK LVRQHPDQLIHVWDWLRQRI
ZLGHVSUHDGSRYHUW\
*HQGHUGLYLVLRQRIODERUZDVDOVRPDUNHGZRPHQ¶VHQJDJHPHQWLQWKHSURGXFWLYHVSKHUHEHLQJ
HTXDOWRLIQRWPRUHWKDQWKDWRIPHQ(QJDJHPHQWLQUHSURGXFWLYHPDWWHUVLVHQWLUHO\ZRPHQ¶V
EXVLQHVVDQGFRPPXQLW\DIIDLUVDUHPRVWO\VKRXOGHUHGE\PHQ7KLVGLYLVLRQRIODERUVKRZVDELJ
EXUGHQRQZRPHQDWKRXVHKROGOHYHODQGDSSDUHQWGHQLDORIWKHEHQHILWVWKDWDUHRIIHUHGWKURXJK
LQVWLWXWLRQDODUUDQJHPHQWVOLNHH[WHQVLRQFUHGLWDUUDQJHPHQWVDQGFRPPXQLW\WUDLQLQJSURJUDPV

:DWHUIHWFKLQJLVGRQHPRUH
E\ZRPHQWKDQPHQ
7KHUHDUHVSKHUHVRIDQDO\VLVRIZRPHQ¶VHQJDJHPHQWWKHSURGXFWLYHVSKHUHZKLFKLVWKHZRUNSODFHWKHUHSURGXFWLYH
VSKHUHZKLFKLVZRUNEDVLFDOO\IRUKRXVHKROGPDLQWHQDQFHDQGWKHFRPPXQLW\VSKHUHZKHUHFRPPXQLW\DIIDLUVDUH
KDQGOHG

:RPHQVKDUHHTXDOO\WKH
UHVSRQVLELOLW\RIKHDY\
ZRUNOLNHORDGLQJDQGRII
ORDGLQJRQDPDUNHWGD\

,EUDKLP(O'XNKHULDQG,VKWLDJ$EGDOOD
*LYHQWKLVJHQGHUGLYLVLRQRIODERUDPRQJKRXVHKROGPHPEHUVWKHNLQGRIFRQVWUDLQWVWKDWHDFK
IDFHVZLOOGLIIHU²WKLVLVUHIHUUHGWRDVµJHQGHUEDVHGFRQVWUDLQWV¶7KHDJJUHJDWLRQRIUHVXOWVEDVHG
RQKHDGRIKRXVHKROGZLOOREVFXUHPDQ\LPSRUWDQWGHWDLOVDVVRFLDWHGZLWKSUDFWLFHVDQGUHTXLUHG
LQQRYDWLRQVWRPHHWYDULRXVGHPDQGVRINH\DFWRUVDWWKHIDUPOHYHOPHQZRPHQDQGFKLOGUHQ
,W LV WKHSURGXFWLRQRIJHQGHUGLVDJJUHJDWHGGDWD DQGGHYHORSPHQWRI LQWHUYHQWLRQSODQVEDVHG
RQVXFKGHWDLOHGLQIRUPDWLRQWKDWLVOLNHO\WRJHQHUDWHWKHQHHGHGVROXWLRQVWRYDULRXVFRQVWUDLQWV
IDFHGE\GLIIHUHQWVWDNHKROGHUVRIUHVHDUFKILQGLQJVRUWHFKQRORJLHV
7R UHFWLI\ WKLV VLWXDWLRQ DJULFXOWXUDO UHVHDUFK FDQ SOD\ D VLJQLILFDQW UROH DORQJ WKH OLQH RI
DIILUPDWLYHDFWLRQ LQWHUYHQWLRQVHJSRVLWLYHGLVFULPLQDWLRQ WR UHFWLI\ WKHVLWXDWLRQ3URGXFWLRQ
RIJHQGHUGLVDJJUHJDWHGGDWDWKDWIHHGVLQWRIRFXVHGUHVHDUFKSURWRFROVWRVROYHJHQGHUVSHFLILF
SURGXFWLRQFRQVWUDLQWVZRXOGEHKLJKO\YDOXHGDQGFRQWULEXWHWRHIILFLHQF\DQGHTXLW\RIUHVHDUFK
LQWKHUHVHDUFKWRGHYHORSPHQWFRQWLQXXPRUWKHDJULFXOWXUDOLQQRYDWLRQSURFHVVHV
*HQGHU DQDO\VLV IUDPHZRUNV FDQ EH XVHG WR JHQHUDWH JHQGHUGLVDJJUHJDWHG GDWD DQG
FRQVHTXHQWO\KHOSLGHQWLI\JHQGHUVSHFLILFFRQVWUDLQWVLQWHFKQRORJ\JHQHUDWLRQGLVVHPLQDWLRQDQG
DGRSWLRQ*HQGHUDQDO\VLVLVDOVRDQHVVHQWLDOFRPSRQHQWRIJHQGHUPDLQVWUHDPLQJLQJHQHUDO
,PSDFWDVVHVVPHQWRIDSDUWLFLSDWRU\UHVHDUFKSURMHFW
$V DOUHDG\ PHQWLRQHG ZH FRQVLGHU WKDW JHQGHU DQDO\VLV LV SHUIHFWO\ YLHZHG DV D VXEVHW RI
SDUWLFLSDWRU\UHVHDUFK)HPDOHVDUHSRWHQWLDOVWDNHKROGHUVDQGWKHLULQYROYHPHQWLQWKHUHVHDUFK
SURFHVVVKRXOGJXDUDQWHHWKHSURFHVVEHLQJSDUWLFLSDWRU\$GYRFDWHVRISDUWLFLSDWRU\UHVHDUFKDOZD\V
UHIHUWRWKHYDOXHDGGHGDVH[HPSOLILHGE\KLJKDGRSWLRQUDWHVOHDGLQJWREHWWHUIDUPSHUIRUPDQFH
IRRGVHFXULW\HQKDQFHGPDQDJHPHQWRIQDWXUDOUHVRXUFHVDQGOLYHOLKRRGLPSURYHPHQW7KLVVHFWLRQ
UHIOHFWVRQWKHLPSDFWRIDSURMHFWWKDWZDVVXSSRUWHGE\WKH,QWHUQDWLRQDO)XQGIRU$JULFXOWXUDO
'HYHORSPHQW ,)$' DQG LPSOHPHQWHG DW WKH ILHOG OHYHO E\ WKH +XGHLED 5HVHDUFK 6WDWLRQ RI
$5&XVLQJSDUWLFLSDWRU\ UHVHDUFK7KHSURMHFW µ7HFKQRORJ\*HQHUDWLRQDQG'LVVHPLQDWLRQ IRU
6XVWDLQDEOH3URGXFWLRQRI&HUHDOVDQG&RRO6HDVRQ/HJXPHV¶HPSKDVL]HGSDUWLFLSDWRU\UHVHDUFK
IRUWKHGLVVHPLQDWLRQRIQHZWHFKQRORJLHVUHOHDVHGE\WKH$5&7KHJRDORIWKHSURMHFWZDVWR
LPSURYHWKHVWDQGDUGVRIOLYLQJRIWKHUXUDOFRPPXQLWLHVWKURXJKLQFUHDVLQJFURSSURGXFWLYLW\DQG
TXDOLW\
3ULRUWRWKH,)$'SURMHFWWKH,QWHUQDWLRQDO&HQWHUIRU$JULFXOWXUDO5HVHDUFKLQWKH'U\$UHDV
,&$5'$KDG LPSOHPHQWHG WKH1LOH9DOOH\DQG5HG6HD5HJLRQDO3URJUDP195653 IURP
JHQHUDWLQJLPSURYHGWHFKQRORJLFDOSDFNDJHVRQZKHDWDQGFRROVHDVRQOHJXPHVWRLQFUHDVH
FURSSURGXFWLYLW\DQGHQKDQFHIDUPLQJSHUIRUPDQFH7KH195653ZDVGHVLJQHGWRXVHRQVWDWLRQ
UHVHDUFK WRGHYHORS LPSURYHGSURGXFWLRQ WHFKQRORJLHV)ROORZLQJRQVWDWLRQ UHVHDUFK RQIDUP
YHULILFDWLRQWUDLOVZHUHFRQGXFWHGDVEDFNXSUHVHDUFK7KHRQIDUPUHVHDUFKZDVWKHILUVWVWHSLQ
WKHGLVVHPLQDWLRQDQGWUDQVIHUHIIRUWIRUSURYHQWHFKQRORJLHV
7KH3URJUDPDOVRIRFXVHGRQGHPRQVWUDWLRQILHOGVWRJHWWKHPHVVDJHVDFURVV7KHLPSURYHG
WHFKQRORJLHVSHUIRUPHGZHOOXQGHU IDUPHUV¶ ILHOGFRQGLWLRQVDQGVKRZHGKLJKHUFURS\LHOGDQG
EHWWHUQHWUHWXUQVFRPSDUHGWRIDUPHUV¶WUDGLWLRQDOSUDFWLFHV7KHDGRSWLRQUDWHZDVYDULDEOH)DNL
DQGWKHUHZDVLQVWDELOLW\RIWKHDGRSWLRQRYHUWLPH
:LWKWKLVEDFNJURXQGWKH6XGDQWHDPSDUWLFLSDWLQJLQWKH$6$5(&$±35*$3URJUDPJHQGHU
PDLQVWUHDPLQJSURMHFWVHOHFWHGWKH,)$'SURMHFWIRULPSDFWDVVHVVPHQWWRUHIOHFWRQWKHYDOXHRI
XVLQJSDUWLFLSDWRU\UHVHDUFKLQWHFKQRORJ\JHQHUDWLRQDQGGLVVHPLQDWLRQ7KHVFLHQWLVWVLQYROYHG

6XGDQ
 
0DNLQJRI.K\DPWHQWLVHQWLUHO\WKH
UHVSRQVLELOLW\RIZRPHQDQGLVDKXJHODERUZRUN
DPRQJWKHQRPDGVLQ.RUGRIDQDQGHOVHZKHUH
LQ6XGDQ².K\DPVDUHPDGHRIFORWKHVSODVWLF
VKHHWVZRROPDWHULDOVDQGVWLFNV
:RPHQSDUWLFLSDWHHTXDOO\LIQRWPRUHLQWKH
HVWDEOLVKPHQWRIVRFLDOLQIUDVWUXFWXUHOLNH+DILURU
ZDWHUSRQGVGDPVLQ.RUGRIDQ
:RPHQDUHDOVRHQJDJHGLQFOHDQLQJRISURGXFH
DVSDUWRIWKHPDUNHWLQJSURFHVV
:RPHQJHWKHDYLO\LQYROYHGLQPDUNHWLQJRIIUXLWV
DQGYHJHWDEOHVLQ'DUIXU²WKLVLVSXUHWUDGH
ZKHUHE\ZRPHQEX\DQGVHOOGLIIHUHQWYHJHWDEOHV
DQGIUXLWIRUSURILW7KH\GRGLIIHUHQWGHDOVDQGKDYH
GLIIHUHQWVWUDWHJ\IRUPD[LPL]LQJWKHLUSURILW
:RPHQDQGJLUOVLQYROYHGLQPDUNHWLQJRI
JUDLQVDQGRWKHUSURGXFWVLQ'DUIXU²HQJDJLQJ
LQPDUNHWLQJDFWLYLWLHVLVWKHQRUPDQGQRWWKH
H[FHSWLRQLQUXUDO'DUIXUDQGWRDOHVVHUH[WHQW
LQ.RUGRIDQRIZHVWHUQ6XGDQ7KHYDULHW\RI
HQJDJHPHQWLQ'DUIXULVPXFKULFKHUUDQJLQJIURP
YHJHWDEOHVDQGIUXLWVWRJUDLQVDQGGU\UDWLRQVRI
YDULRXVVRUWV
&UHDWLQJFKRLFHVDQGRSSRUWXQLWLHVWKURXJKLQFOXVLRQ
ZLOOHQKDQFHWKHOLYHOLKRRGRIWKHKRXVHKROGZH
QHHGWRWDUJHWWKRVHZKRPDNHDGLIIHUHQFHZLWKLQ
WKHKRXVHKROGZLWKDQDUUD\RIFKRLFHVDQGFDSDFLW\
EXLOGLQJSURJUDPV²0DKDVLP,EUDKLPZDVWUDLQHGDVD
SDUDYHWE\WKH1RUWK.RUGRIDQ,)$'SURMHFWLQ6KH
WKHQIRUPHGKHURZQEXVLQHVVZKLFKZDVIRXQGWREH
YHU\VXFFHVVIXOGXULQJDQHYDOXDWLRQPLVVLRQLQ
7KHOLYHOLKRRGRI0DKDVLPDQGKHUIDPLO\ZDVJUHDWO\
HQKDQFHGWKURXJKWKHFKDQFHJLYHQWRKHUE\WKHSURMHFW

,EUDKLP(O'XNKHULDQG,VKWLDJ$EGDOOD
LQWKH$6$5(&$±35*$3URJUDPJHQGHUPDLQVWUHDPLQJSURMHFWLQFROODERUDWLRQZLWKWKHVRFLR
HFRQRPLFIRFDOSRLQWRI,)$'FDUULHGRXWWKHLPSDFWDVVHVVPHQWVWXG\LQ
&URVVVHFWLRQDOGDWDZDVFROOHFWHGXVLQJVWUDWLILHGFOXVWHUVDPSOHIURPIDUPHUVRIZKLFK
ZHUHLQ5LYHU1LOH6WDWH516DQGLQ1RUWKHUQ6WDWH16$VWUXFWXUHGTXHVWLRQQDLUH
ZDVXVHGLQWKHLQWHUYLHZVFKHGXOH,QRUGHUWRWUDFHLPSDFWDQGHQKDQFHWKHFKDQFHVRIDWWULEXWLRQ
FRPSDULVRQZDVPDGHEHWZHHQSDUWLFLSDQWVDQGQRQSDUWLFLSDQWVFRQWUROJURXSGHPRQVWUDWLQJ
µZLWKDQGZLWKRXWWKHSURMHFW¶3DUWLFLSDQWVZHUHIDUPHUVH[SRVHGWRLPSURYHGWHFKQRORJLHVIURP
SDVWDFWLYLWLHVRIWKH195653DQGWKH,)$'SURMHFWDQGQRQSDUWLFLSDQWVZHUHQRWSDUWLFLSDQWVLQ
DQ\RIWKRVHDFWLYLWLHV
7KHGDWDFROOHFWHGUHODWHVWRLQIRUPDWLRQDQGSHUIRUPDQFHRIWKHDJULFXOWXUDOVHDVRQ
)LQGLQJV RI WKH LPSDFWDVVHVVPHQW VWXG\7KHUHZDV DPL[HG XQGHUVWDQGLQJ RI WKH FRQFHSW RI
SDUWLFLSDWRU\UHVHDUFKDPRQJVFLHQWLVWVZKRZHUHSDUWRIWKHSURMHFW35PHDQVVWUDWHJLFLQYROYHPHQW
RINH\VWDNHKROGHUVLQWKHUHVHDUFKF\FOHIURPSUREOHPLGHQWLILFDWLRQWRWHFKQRORJ\JHQHUDWLRQ
GLVVHPLQDWLRQDQGHYDOXDWLRQ,QIDFWFOLHQWVIDUPHUVLQWKLVFDVHZHUHEURXJKWLQWRWKHSURFHVV
RQO\GXULQJ WKHGLVVHPLQDWLRQSKDVH7KLVSKDVH LQFOXGHGYDULRXVH[WHQVLRQPHWKRGV OLNH IDUP
GD\VDURXQGRQIDUPWUDLOVZKHWKHUUHVHDUFKHURUIDUPHUPDQDJHG'LVFXVVLRQUHYHDOHGWKDWRQ
QRRFFDVLRQZDVSDUWLFLSDWRU\UHVHDUFKSUDFWLVHGLQWKHVWULFWVHQVH7KLVZDVHYLGHQWGXULQJWKH
ZRUNVKRSFRQGXFWHGDW+XGHLED5HVHDUFK6WDWLRQZLWKWKHSXUSRVHRIVKDULQJXQGHUVWDQGLQJDQG
H[SHULHQFHVRQWKHSDUWLFLSDWRU\UHVHDUFKPHWKRGV6FLHQWLVWGLGQ¶WKDYHWKHVDPHXQGHUVWDQGLQJRI
WKHFRQFHSWDQGQRVHULRXVHIIRUWZDVPDGHWREULQJHYHU\RQHWRDQDJUHHGXQGHUVWDQGLQJ7KLVKDV
FUHDWHGVRPHIUXVWUDWLRQHVSHFLDOO\DPRQJWKRVHZKRNQRZDJUHDWGHDODERXWWKHFRQFHSW$QRWKHU
LVVXHZDVWKHWDUJHWLQJPHFKDQLVPZKLFKIRFXVHGRQWKHKHDGVRIKRXVHKROGV%\GHILQLWLRQDQG
FXOWXUDOYDOXHVWKDWSRVLWLRQLVDOZD\VRFFXSLHGE\DPDQZKLFKUHVXOWHGLQOHDYLQJZRPHQRXW
RIWKHSURMHFWDOWKRXJKWKHLUDFWXDOFRQWULEXWLRQLQSURGXFWLYHDQGUHSURGXFWLYHDFWLYLWLHVLVODUJH
DQGRIWHQVXUSDVVHVWKDWRIPHQ7KLVLVHYLGHQWIURPWKHIDFWWKDWZKHQDIHPDOHLVWKHGHIDFWR
KHDGRIWKHKRXVHKROGPDOHPHPEHUVRIWKHIDPLO\WRZKLFKVKHEHORQJVWDNHXSUHVSRQVLELOLWLHV
GHILQHGE\WKHFRPPXQLW\DVPDOHUHVSRQVLELOLWLHVHJUHSUHVHQWLQJWKHIHPDOHKHDGHGKRXVHKROG
DWFRPPXQLW\LQVWLWXWLRQV7KLVLQGLFDWHVWKDWJHQGHUZDVQHLWKHUFRQWH[WXDOL]HGQRUFRQVLGHUHGLQ
WKHSURJUDPIRFXV
7KHZRUNVKRSFRQGXFWHGZLWKVFLHQWLVWVLQ+XGLDED5HVHDUFK6WDWLRQFUHDWHGDQDWPRVSKHUH
DQGVSDFHWRVWDUWIRFXVHGVHQVLWL]DWLRQ:KHQWKHFRQFHSWRISDUWLFLSDWRU\UHVHDUFKZDVH[SODLQHG
WR WKHSDUWLFLSDQW VFLHQWLVWV DQ LQWHQVHGLVFXVVLRQ DQG VHOIUHIOHFWLRQ HQVXHG3DUWLFLSDQWVZHUH
JLYHQHQRXJKWLPHWRUHYLHZDQGUHIOHFWRQWKHZD\WKH\ZHUHGRLQJSDUWLFLSDWRU\UHVHDUFK$W
WKHHQGRIWKHGLVFXVVLRQDFRQFOXVLRQZDVUHDFKHGWKDWQRRQHZDVGRLQJSURSHUSDUWLFLSDWRU\
UHVHDUFK EXW UDWKHU LQYROYLQJ IDUPHUV LQ WKH SURFHVV RI WHFKQRORJ\ GLVVHPLQDWLRQ DQG DW EHVW
LQYROYLQJWKHPLQWHFKQRORJ\HYDOXDWLRQ,QUHDOLW\WKHUHZDVOLWWOHVSDFHIRUFRQVLGHULQJIDUPHUV¶
YLHZVLQWHFKQRORJ\HYDOXDWLRQDVIDUPHUVPLJKWKDYHFRQVLGHUHGIDFWRUVRWKHUWKDQSURGXFWLYLW\
ZKLFKZDVWKHRQO\LVVXHWKHUHVHDUFKHUVKDGIRFXVHGRQ
7KH FULWLFDO DVSHFW DERXW WKH SURMHFW ZDV WKDW D GHOLEHUDWH DWWHPSW ZDV PDGH WR LQYROYH
FOLHQWVRUEHQHILFLDULHVDWOHDVWGXULQJWKHWHFKQRORJ\YDOLGDWLRQSKDVH7KHLPSOLFDWLRQRIVXFK
FOLHQW LQYROYHPHQWZDV WKDWVRPHGHJUHHRIDZDUHQHVVDQGVHQVLWL]DWLRQDURXQGWKH WHFKQRORJ\
ZDV GHYHORSHG DQG VHQVLWL]DWLRQ DERXW EURDGHU DJULFXOWXUDO GHYHORSPHQW LVVXHV ZDV LQLWLDWHG

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6HQVLWL]DWLRQKHOSVFUHDWHDQHQDEOLQJHQYLURQPHQWIRUWHFKQRORJ\XSWDNHVRWKHFKDQFHRIPDNLQJ
DQLPSDFWRQWKHFRPPXQLW\VKRXOGKDYHLQFUHDVHG
,Q RWKHU UHVHDUFK VWDWLRQV ZKHUH WKHUH LV OLPLWHG RU QR RXWVLGH VXSSRUW IRU LQLWLDWLYHV OLNH
SDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLVIHZIXQGVDUHPDGHDYDLODEOHIRUH[SHULPHQWDWLRQRQ
IDUPHUV¶ILHOGVDQGPXOWLVLWHWHVWLQJUDWKHUMXVWHQRXJKLVDYDLODEOHWRKHOSVFLHQWLVWVFDUU\RXWWKHLU
QRUPDOH[SHULPHQWDOZRUNEXWQRWIRUDFWLYLWLHVWKDWPRELOL]HFOLHQWVWRHQJDJHLQWKHWHFKQRORJ\
GHYHORSPHQWSURFHVV,WLVFOHDUWKDWWKHUHZDVODFNRILQKRXVHFDSDFLW\DQGDOVRWKDWWKHUHZHUH
LQVWLWXWLRQDOFRQVWUDLQWVWKDWKLQGHUHGFDUU\LQJRXWSDUWLFLSDWRU\UHVHDUFKLQWKH$5&
3DUWRIWKHDLPRIWKH$6$5(&$±35*$3URJUDPJHQGHUPDLQVWUHDPLQJSURMHFWZDVWRFUHDWH
DZDUHQHVV DQG VHQVLWL]H UHVHDUFKHUV DURXQG JHQGHU DQG SDUWLFLSDWRU\ UHVHDUFK$Q HIIRUW ZDV
PDGH WR DJUHHRQ WKHXQGHUVWDQGLQJRISDUWLFLSDWRU\ UHVHDUFKDV ³VWUDWHJLF LQYROYHPHQWRINH\
VWDNHKROGHUV LQ WKHUHVHDUFKF\FOH LH IURPSODQQLQJ WRGLVVHPLQDWLRQHYDOXDWLRQDQGIHHGEDFN
IRU UHSODQQLQJ´ ,VVXHV SHUWDLQLQJ WR NH\ VWDNHKROGHUV VWUDWHJLF LQYROYHPHQW DQG WKH UHTXLUHG
DGYRFDF\DUHLPSRUWDQWLQWHJUDOFRPSRQHQWVRIWKHSURFHVV
%\WKHHQGRIWKHZRUNVKRSDGHPDQGKDGEHHQFUHDWHGIRUIRFXVHGSDUWLFLSDWRU\UHVHDUFKDQG
JHQGHUDQDO\VLVWUDLQLQJ6FLHQWLVWVH[SUHVVHGWKHLUZLOOLQJQHVVWRWDNHWLPHDQGDUUDQJHDVHWWLQJ
IRUVKDULQJLQIRUPDWLRQDERXWSDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLV$VWURQJPRWLYHZDVDOVR
GHPRQVWUDWHGWKDWSDUWLFLSDWRU\UHVHDUFKQHHGVWREHWULHGRXWLQVXEVHTXHQWUHVHDUFKLQRUGHUWR
LPSURYHWKHFKDQFHVRILPSDFWGRZQWKHURDG:KHQSDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLV
FRQFHSWVDQGFXOWXUHZHUHVKDUHGZLWKNH\SROLF\PDNHUVRIWKH$5&KHDGTXDUWHUVWKHSHUFHSWLRQ
ZDVSRVLWLYHEXWWKHXQGHUVWDQGLQJZDVPL[HG7KHFRPPRQIHHOLQJRINH\GHFLVLRQPDNHUVZDV
WKDWWKH$5&LVDOUHDG\GRLQJSDUWLFLSDWRU\UHVHDUFKLQRQHZD\RUDQRWKHUZLWKVWURQJUHIHUHQFH
WR,)$'SURMHFWMXVWGLVFXVVHG$WEHVWWKH\LQGLFDWHGWKDWVRPHWKLQJKDVWREHGRQHPHUHO\XQGHU
WKHLQIOXHQFHRIUHJLRQDOFRPPLWPHQWWRLQLWLDWLYHVOLNHWKH$6$5(&$±35*$3URJUDPJHQGHU
PDLQVWUHDPLQJSURMHFW7KLVLVE\LWVHOIDYHU\SRVLWLYHVLJQDQGFDQEHXWLOL]HGLIWKHFDSDFLW\WR
RSHUDWLRQDOL]H WKHFRQFHSWV LV LQSODFH7KH$6$5(&$±35*$3URJUDPJHQGHUPDLQVWUHDPLQJ
SURMHFWSURYLGHGVFRSHIRUVKDULQJRIWKHFRQFHSWVDQGPDNLQJQRLVHDQGYRLFHLQGLIIHUHQWIRUXPV
7KLVLVLQHVVHQFHDVRUWRIDGYRFDF\WKDWZLOO\LHOGDUHVXOWVRPHWLPHLQWKHIXWXUHEXWQHHGVWREH
EDFNHGXSDQGVXVWDLQHG
6WDWHPHQWRQRWKHUSURMHFWVZLWKSDUWLFLSDWRU\FRPSRQHQWV
7KLVSDUWUHYLHZVWKHH[SHULHQFHRIWKHIRXUSURMHFWVLPSOHPHQWHGE\WKH$5&WKDWDGRSWHGVRPH
NLQGRISDUWLFLSDWRU\DSSURDFK7KHFHQWUDO IHDWXUHRI WKHVHSURMHFWVZDVFOLHQW LQYROYHPHQW LQ
RQHZD\RUDQRWKHU7KHVWDJHVRIWHFKQRORJ\GHYHORSPHQWDQGGLVVHPLQDWLRQIROORZLQDZD\
DIDUPLQJV\VWHPDSSURDFKZKHUHWKHUROHRIWKHUHVHDUFKGRPLQDWHVDWVWDWLRQOHYHODQGORRVHQV
JUDGXDOO\ZLWK WKH LQYROYHPHQW RI H[WHQVLRQSHRSOH DQG FOLHQWV DW WKH IDUP OHYHO7KHSURFHVV
LQYROYHVRQVWDWLRQWULDOVWKDWGHYHORSLQWRRQVWDWLRQGHPRQVWUDWLRQVDQGFRQWLQXHVWRLQWHUDFWZLWK
IDUPHUVH[WHQVLRQVWDIIDQGSROLF\PDNHUVWKURXJKRQIDUPGHPRQVWUDWLRQSORWV
,&$5'$195653DQG,)$'IXQGHGSURMHFWLQ6XGDQ7KH$5&VWDUWHGUHVHDUFKFRRSHUDWLRQZLWK
,&$5'$LQLQWKHQRUWKHUQSDUWRI6XGDQXQGHUWKH195653WKDWXVHGWRSURYLGHVXSSRUW
IRU(J\SW<HPHQ(WKLRSLDDQG6XGDQ7KHSURJUDPVWDUWHGDVWKH1LOH9DOOH\3URMHFWDQGODWHU
GHYHORSHGLQWRDSURJUDPQHWZRUNLQJWKHIRXUFRXQWULHV,&$5'$

,EUDKLP(O'XNKHULDQG,VKWLDJ$EGDOOD
+LVWRULFDOSHUVSHFWLYHDQGGHYHORSPHQWRI,&$5'$SURJUDPVLQ6XGDQ7KH1LOH9DOOH\3URMHFW
193ZDVHVWDEOLVKHGLQWZR\HDUVDIWHUWKHIRXQGLQJRI,&$5'$WRLPSURYHIDEDEHDQ
LQ(J\SWDQG6XGDQWKURXJKUHJLRQDOFRRSHUDWLRQDPRQJWKH1$56,Q(WKLRSLDEHFDPH
DPHPEHURIWKHSURMHFW7KH$5&DQG,&$5'$ZHUHZRUNLQJWRLGHQWLI\DQGRYHUFRPHIDUP
OHYHO SURGXFWLRQ FRQVWUDLQWV WKURXJK SURGXFWLRQ DQG GLVVHPLQDWLRQ RI SURGXFWLYLW\HQKDQFLQJ
WHFKQRORJLHV&ROODERUDWLRQRIWKHH[WHQVLRQVHUYLFHZDVFHQWUDOWRWKHHIIRUW7KHSURMHFWIRFXVHG
RQIRXULPSRUWDQWIRRGFURSVIDEDEHDQOHQWLOFKLFNSHDDQGZKHDW7KHXOWLPDWHREMHFWLYHZDV
WRLQFUHDVHLQFRPHVRIVPDOOKROGHUIDUPHUVWKURXJKLPSURYLQJFURS\LHOGDQGTXDOLW\,&$5'$
ZDVWKHSULPDU\VRXUFHRIJHUPSODVPIRUHYDOXDWLRQDQGIRUHQKDQFLQJEUHHGLQJSURJUDPVDQG
IRVWHULQJKXPDQUHVRXUFHGHYHORSPHQW WKURXJKWUDLQLQJ2QIDUPWDLOVZHUHXVHGIRUDFKLHYLQJ
WKHLQWHQGHGREMHFWLYHV²WKHILUVWOHYHORIFOLHQWSDUWLFLSDWLRQZKHUHVSDFHLVJXDUDQWHHGIRULQSXWV
IURPIDUPHUV,&$5'$
7KH193ZDV WUDQVIRUPHG LQWR WKH1LOH9DOOH\5HJLRQDO3URJUDP 1953RQ FRROVHDVRQ
IRRG OHJXPHV DQG FHUHDOV LQ  VXSSRUWHG E\ WKH 1HWKHUODQGV *RYHUQPHQW WKURXJK WKH
'LUHFWRUDWH*HQHUDOIRU,QWHUQDWLRQDO&RRSHUDWLRQ'*,6RIWKH0LQLVWU\RI)RUHLJQ$IIDLUV7KH
SURMHFWZDVGHVLJQHGIRU\HDUVDQGH[WHQGHGIRUDQRWKHU\HDUVWKURXJKWREHFDXVHRI
LWVLPSDFW7KHGRQRUVRUJDQL]HGDQH[WHUQDOUHYLHZPLVVLRQWRHYDOXDWHWKHLPSDFWRQWHFKQRORJ\
GHYHORSPHQWDQGFDSDFLW\EXLOGLQJLQ6XGDQZKLFKUHVXOWHGLQDQRWKHUH[WHQVLRQXSWR
$JHHEHWDO%DUOH\ZDVDGGHGWRWKHSURJUDPDVVXVWDLQDELOLW\ZDVFRQVLGHUHGDVHULRXV
LVVXH,QWKLV3URJUDPDZLGHUSDUWLFLSDWLRQRIYDULRXVNH\VWDNHKROGHUVZDVLPSURYHGDVFRPSDUHG
WRWKH193)DUPHUV¶WUDLQLQJZDVDOVRSDFNDJHGLQDEHWWHUZD\WRHQKDQFHWKHH[SHFWHGLPSDFW
,&$5'$E
7KH1953ZDVODWHUWUDQVIRUPHGLQWR195653ZLWKWKHXOWLPDWHJRDORILQFUHDVLQJLQFRPHV
RIVPDOOKROGHUIDUPHUVDQGLPSURYLQJIRRGVHFXULW\WKURXJKLPSURYLQJWKHSURGXFWLYLW\RIFRRO
VHDVRQ IRRG OHJXPHVDQGFHUHDOVDQG WRHQVXUH WKHVXVWDLQDELOLW\RISURGXFWLRQV\VWHPV LQ WKH
GLIIHUHQWDJURHFRORJLFDO]RQHVRIWKH1LOH9DOOH\FRXQWULHVDQG<HPHQ6KDULQJRIFURVVFXOWXUDO
H[SHULHQFHVZDVWKHDGGHGIHDWXUHDQGLVRQHRIWKHFRPSRQHQWVRIEHWWHUSDUWLFLSDWLRQRIWDUJHW
SRSXODWLRQVRUFOLHQWV6L[QHWZRUNVZHUHHVWDEOLVKHGLQDVVRFLDWLRQZLWK,&$5'$¶VLQYROYHPHQW
LQWKHUHJLRQ±WRILQGVROXWLRQVWRWKHPDMRUELRWLFDQGDELRWLFVWUHVVHVIDFLQJWKH
PDLQILYHFRROVHDVRQFHUHDODQGIRRGOHJXPHFURSVLQWKHUHJLRQ,&$5'$
,)$',&$5'$3URMHFW$QHZSURMHFWXQGHUWKHWLWOHµ(QKDQFLQJ)RRG6HFXULW\LQWKH1LOH9DOOH\
DQG5HG6HD5HJLRQ¶ZDVIXQGHGE\,)$'LQ5LYHU1LOH6WDWH516DQG1RUWKHUQ6WDWH16
IURP WR 7KHREMHFWLYHZDV WR JHQHUDWH DQGGLVVHPLQDWH WHFKQRORJ\ IRU VXVWDLQDEOH
SURGXFWLRQRIFHUHDOVDQGFRROVHDVRQIRRGOHJXPHV7KHHVVHQFHZDVWREXLOGRQWKHUHVXOWVDQG
DFKLHYHPHQWVRIWKH195653DQGWRGLVVHPLQDWHWRIDUPHUVWKHLPSURYHGWHFKQRORJLHVGHYHORSHG
IRUVXVWDLQDEOHSURGXFWLRQRIFHUHDOVDQGFRROVHDVRQOHJXPHV7KHPHFKDQLVPRIRQIDUPUHVHDUFK
V\VWHPVWKDWHQOLVWHGWKHIXOOSDUWLFLSDWLRQRIIDUPHUVH[WHQVLRQDJHQWVDQGUHVHDUFKHUVZDVWKH
FHQWUDOSKLORVRSK\DQGDSSURDFKDQGSHUPLWWHGWKHGHYHORSPHQWRIWHFKQRORJLHVWKDWLQFUHDVHG
SURGXFWLRQRILPSRUWDQWIRRGFURSVLQDVXVWDLQDEOHPDQQHU,&$5'$D
,)$'ZDVHPSKDVL]LQJSDUWLFLSDWRU\UHVHDUFKDSSURDFKHV7KHSURFHVVZDVJHQHUDOO\SHUFHLYHG
DV EULQJLQJ GLIIHUHQW VWDNHKROGHUV WR ZRUN WRJHWKHU QDPHO\ UHVHDUFKHUV H[WHQVLRQ DJHQWV DQG
IDUPHUV(YDOXDWLRQRIWHFKQRORJLHVZDVGRQHMRLQWO\,QWHUPVRIVKDULQJLQIRUPDWLRQDPRQJNH\

6XGDQ
VWDNHKROGHUVDQGLQYROYLQJDOOSRWHQWLDOVWDNHKROGHUVWKHSURFHVVZDVJRRGEXWLWGLGQ¶WHQVXUHWKH
VWUDWHJLFLQYROYHPHQWRIWKRVHVWDNHKROGHUVLQWKHUHVHDUFKF\FOHIURPSODQQLQJWRHYDOXDWLRQ
7KHPDMRUFRPSRQHQWVZHUH
 5HVHDUFKHUPDQDJHGILHOGV
 5HVHDUFKHUDQGIDUPHUPDQDJHGILHOGV
 )DUPHUPDQDJHGILHOGV
 3LORWILHOGVGHPRQVWUDWLRQV
 )LHOGGD\VDVDPDVVGLVVHPLQDWLRQSURFHVV
3ROLF\PDNHUVZHUHXVXDOO\LQYROYHGLQWKHIRXUWKDQGILIWKVWDJHVZKHUHDVH[WHQVLRQDJHQWV
ZHUHLQYROYHGIURPWKHWKLUGVWDJHDQGVRPHWLPHVIURPWKHVHFRQGVWDJH
,QWHJUDWHG3HVW0DQDJHPHQW,303URMHFW7KH,QWHJUDWHG3HVW0DQDJHPHQW,303URMHFWZDV
RQHRIIRXUSURMHFWVGHVLJQHGVSHFLILFDOO\WRDGGUHVVZRPHQ¶VLQWHUHVWVDQGQHHGV7KLVZDVGRQH
SURDFWLYHO\WKURXJKVSHFLDOOHDUQLQJVSDFHFUHDWHGE\µUXUDOZRPHQVFKRROV¶5:6VZKHUHZRPHQ
PHHWDQGGLVFXVVYDULRXVLVVXHVRIFRQFHUQVDQGUHFHLYHWKHUHTXLUHGWUDLQLQJ'DEURZLVNL
6WUDWHJLF WDUJHWLQJRIZRPHQZDV WKHSURPLQHQW IHDWXUHRI WKLVSURMHFWDQG LVFRQVLGHUHGPRUH
IRFXVHGFOLHQWLQYROYHPHQW,WKDVWKHDGYDQWDJHRIVHQVLWL]LQJZRPHQDURXQGYDULRXVGHYHORSPHQW
LVVXHVWDNLQJWKHIDUPLQJEXVLQHVVDVDYHKLFOHIRUWKDW
,30ZDVDGYRFDWHGE\)$2DVDSUHIHUUHGVWUDWHJ\IURPWKHPLGV,30HQWDLOVWKHFDUHIXO
LQWHJUDWLRQRIDQXPEHURIDYDLODEOHSHVWFRQWUROWHFKQLTXHVWKDWGLVFRXUDJHWKHGHYHORSPHQWRI
SHVWSRSXODWLRQV\HWNHHSSHVWLFLGHDQGRWKHULQWHUYHQWLRQVWROHYHOVWKDWDUHHFRQRPLFDOO\MXVWLILHG
DQGVDIHIRUKXPDQKHDOWKDQGWKHHQYLURQPHQW
:LWK UHVSHFW WR WKH OHYHO RI SDUWLFLSDWLRQ SURMHFW DFWLYLWLHV ZHUH UHJXODUO\ SUHVHQWHG DQG
GLVFXVVHGE\UHVHDUFKHUVH[WHQVLRQLVWVSODQWSURWHFWLRQLVWVKRUWLFXOWXULVWVDQGUHSUHVHQWDWLYHVRI
IDUPHUV¶XQLRQVGXULQJDQQXDOUHYLHZDQGSODQQLQJPHHWLQJVLQDGGLWLRQWRQDWLRQDOZRUNVKRSV
RUJDQL]HG RQ VHOHFWHG WRSLFV$FWLYLWLHV XVXDOO\ VWDUWHGZLWK SUHOLPLQDU\ REVHUYDWLRQV SULPDU\
HYDOXDWLRQVDQGH[WHQVLYHVXUYH\VWRLGHQWLI\WKHFRQVWUDLQWVIDFLQJFURSJURZHUV5HVHDUFKHUVDQG
H[WHQVLRQLVWVZHUHLQYLWHGWRSUHSDUHWKHLUSURJUDPVIRUUHVHDUFKGHPRQVWUDWLRQVDQGWUDLQLQJ7KH
SURMHFWKDGDVWHHULQJFRPPLWWHHZKLFKLQFOXGHGVSHFLDOLVWVDQGH[SHUWVLQGLIIHUHQWUHODWHGILHOGV
ZKRSURYLGHGEDFNXSIRUPDWHULDOVXJJHVWLRQVSUHSDUDWLRQDQGUHYLVLRQ'DEURZLVNL
$SLYRWDOVHWXSIRUUXQQLQJRIWKHSURMHFWZDVWKHIRUPDWLRQRI)DUPHU)LHOG6FKRROV))6V
,QVXFK))6VWKHVWDNHKROGHUVSDUWLFLSDWHSURDFWLYHO\E\VHOHFWLQJWKHWLPHDQGSODFHRIPHHWLQJ
DQGWKH\DOVRGHILQHWKHWRSLFVDQGWKHPHVWREHGLVFXVVHGHDFKWLPH7RSLFVDUHEDVLFDOO\RID
IDUPLQJQDWXUHEXWQRQIDUPLQJWRSLFVDOVRFRPHXSZKHQWKHUHLVDQHHG,QRUGHUWRUXQVXFKD
VFKRROUROHVDQGUHVSRQVLELOLWLHVDUHGHILQHGLQFOXGLQJPRGHUDWLRQLQIRUPLQJSDUWLFLSDQWVDQG
SUHSDUDWLRQRIWKHQHFHVVDU\ORJLVWLFV'XULQJWKHILUVWVHDVRQVL[))6VZHUHHVWDEOLVKHGDQGE\
WKHVHDVRQWKHUHZHUH))6VZLWKPHPEHUV5:6VZLWKPHPEHUVDQG
SLORW))6V2YHUDKXQGUHGHPSOR\HHVZHUHLQYROYHGLQPDQDJLQJVXSHUYLVLQJDQGPRQLWRULQJ
WKHVFKRROV5HDOL]LQJ WKHQHHGIRUXSWRGDWH LQIRUPDWLRQFXUULFXOXPZDVSUHSDUHGDQGDERXW
 SXEOLFDWLRQV ZHUH LVVXHG DQG GLVWULEXWHG0RUHRYHU WKH IORZ DQG H[FKDQJH RI NQRZOHGJH
DQG LQIRUPDWLRQFRQWLQXHG WKURXJK ILHOGGD\VYLVLWV WHFKQLFDO WRXUVZRUNVKRSV DQG VHPLQDUV

,EUDKLP(O'XNKHULDQG,VKWLDJ$EGDOOD
LQZKLFKYDULRXVNH\VWDNHKROGHUVSDUWLFLSDWHG7KHPDLQDLPRIWKH,30))6VZDVWRHQKDQFH
IDUPHUV¶NQRZOHGJHDQGDELOLW\WREHFRPHH[SHUWVLQWKHLUILHOGV6RWKHWUDLQLQJZDVGLUHFWHGWR
LPSURYHZRUNHIILFLHQF\LQWHUDFWLRQDQGHPSRZHUPHQWPHDQLQJHQKDQFHPHQWRIIDUPHUV¶VHOI
UHOLDQFHLQFKDOOHQJLQJWKHLUSURGXFWLRQSUREOHPVDQGRUJDQL]LQJWKHLUHIIRUWVWRLPSURYHLQFRPH
'DEURZLVNL
7KH,303URMHFWVWUHQJWKHQHGWKHLQWHUGLVFLSOLQDU\FROODERUDWLRQDPRQJDJULFXOWXUDOUHVHDUFK
H[WHQVLRQDJULFXOWXUDOVFKHPHVXQLYHUVLWLHVDQGIDUPHUV¶XQLRQVLQGHYHORSLQJDQGLPSOHPHQWLQJ
,30 FRPSRQHQWV IRU GLIIHUHQW FURSV 7KHUH ZDV HDUO\ UHFRJQLWLRQ RI WKH QHHG IRU LQWHJUDWLQJ
ZRPHQLQWKHOHDUQLQJF\FOHDQGEHFDXVHRIWKHSRWHQWLDOGLIILFXOW\RIMRLQLQJPHQDQGZRPHQLQ
WKHVDPHVFKRROVHSDUDWHVFKRROVZHUHVHWXSIRUZRPHQZLWKGLIIHUHQWPDWHULDODQGIRFXV7KH
SURMHFWVXFFHHGHGLQJLYLQJPRUHVSDFHIRUZRPHQWKURXJK5:6VDQGFRYHULQJLVVXHVRIIRRG
VHFXULW\IDUPLQJRSHUDWLRQVDQGLQFRPHJHQHUDWLQJDFWLYLWLHVZKLFKHQKDQFHIHPDOHFRQWULEXWLRQV
WRWKHKRXVHKROGDQGFRPPXQLW\7KHUHE\ZRPHQ¶VDFFHVVWRUHVRXUFHVDQGVHUYLFHVZDVJUHDWO\
HQKDQFHGDQGXSJUDGHG7KLVZDVFRQVLGHUHGPRUHRIDQLQFOXVLRQSURFHVVDQGDVVLVWHGJUHDWO\LQ
DGGUHVVLQJZRPHQ¶VVWUDWHJLFQHHGV
:HVWHUQ6XGDQ$JULFXOWXUDO5HVHDUFK3URMHFW:6$537KH:HVWHUQ6XGDQ$JULFXOWXUDO5HVHDUFK
3URMHFW:6$53ZDVIXQGHGE\86$,'DQGWKH:RUOG%DQNIURPWR)RXUUHVHDUFK
VWDWLRQVLQZHVWHUQ6XGDQ².DGXJOLDQG(O2EHLGLQ.RUGRIDQDQG(O)DVKHUDQG*D]DOD*DZD]DW
LQ'DUIXU²ZHUHFRQVWUXFWHGDQGVWDIIHG7KHIRXUVWDWLRQVZHUHRULJLQDOO\QRQIXQFWLRQLQJ$5&
VWDWLRQV 7KH SURMHFW IROORZHG WKH IDUPLQJ V\VWHP UHVHDUFK DSSURDFK 7KH SKLORVRSK\ RI WKH
DSSURDFKZDVWRVWUHQJWKHQWKHIDUPHU±UHVHDUFKHU±H[WHQVLRQOLQNDJH7KLVDSSURDFKORRNVLQWRWKH
FRPSRQHQWVRIWHFKQRORJ\JHQHUDWLRQEDVHGRQJRRGFRQWH[WDQDO\VLVWHFKQRORJ\WUDQVIHUDQGWKH
DSSURSULDWHVHWXSIRUWKDWDQGILQDOO\DGRSWLRQDQGIHHGEDFNIRUPRUHDGMXVWPHQWLIQHHGEH,WLV
PRUHSDUWLFLSDWRU\WKDQWKHRWKHUDSSURDFKHVXVHG6LWXDWLRQDQDO\VLVDQLQWHJUDOFRPSRQHQWRI
WKHIDUPLQJV\VWHPDSSURDFKKDVRIWHQSDLGVSHFLDODWWHQWLRQWRDOOSRWHQWLDODFWRUVOLNHZRPHQ
LQWKHIDUPLQJSURFHVVDQGDFFRUGLQJO\WKHLUQHHGVZHUHFDUHIXOO\REVHUYHG
7KHSURFHVVDOVRHPSKDVL]HGDPXOWLGLVFLSOLQDU\DSSURDFKWRSUREOHPVROYLQJ7KHVWDUWZDV
DOZD\V WRFDUU\RXWDGLDJQRVWLF VXUYH\ZLWKPXOWLGLVFLSOLQDU\ WHDPV7KHHVVHQFHZDV WR ORRN
DWWKHIDUPKRXVHKROGFRPSOH[LQWRWDOLW\DQGQRWWKHIDUPDORQHZKLFKUHTXLUHVJRLQJEH\RQG
FRQYHQWLRQDOWRROVRILQYHVWLJDWLRQDQGXVLQJSDUWLFLSDWRU\DSSURDFKHVWKDWHTXDOO\YDOXHTXDOLWDWLYH
FULWHULD RI FKDUDFWHUL]LQJ WKH HQWLW\ XQGHU FRQVLGHUDWLRQ )RU WKH ILUVW WLPH WKH WHDP LQFOXGHG
VRFLRHFRQRPLVWV HYHQ LQ OHDGHUVKLS UROHV7KH DGYDQWDJH RI WKLVZDV EHWWHU LGHQWLILFDWLRQ RI
WKH FRPSOH[LW\ RI SUREOHPV KLQGHULQJ SURGXFWLRQ DQG FRPSUHKHQVLYH FKDUDFWHUL]DWLRQ RI WKH
VRFLRHFRQRPLFFRQWH[WDVDSUHUHTXLVLWHIRUWHFKQRORJ\WUDQVIHUDQGDGRSWLRQ'XULQJWHFKQRORJ\
GHYHORSPHQWDVHULRXVHIIRUWZDVPDGHWRHQJDJHEHQHILFLDULHVLQWKHSURFHVV
7KHSURFHVVDOVRIRFXVHGRQWKHKRXVHKROGDVWKHEDVLFDQDO\WLFDOXQLWDQGORRNHGWRWKHIDUP
DVDVXEVHWRIWKDW7KLVHQVXUHVWKDWERWKPDOHDQGIHPDOHFRQFHUQVDQGQHHGVZHUHDGGUHVVHG
,QPDQDJLQJWKHUHVHDUFKZRUNWKHGLVFXVVLRQRIUHVHDUFKDFWLYLWLHVWRRNSODFHDWWZROHYHOV
7KHILUVWOHYHOZKHUHPXFKRIWKHGLVFXVVLRQWRRNSODFHZDVWKHVWDWLRQFRPPLWWHHFRPSRVHGRIDOO
WKHVFLHQWLVWVLQWKHUHVSHFWLYHVWDWLRQ7KHVHFRQGOHYHOZDVWKHV\VWHPFRPPLWWHHFRPSRVHGRI
DOOVFLHQWLVWVLQWKHUHVSHFWLYHIDUPLQJV\VWHPWKHUHZHUHWZRIDUPLQJV\VWHPVWKHVHGHQWDU\DQG
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WKHQRPDGLFRUPLJUDWRU\7KHFULWLFDOTXHVWLRQZDVDOZD\VZKDWLVWKHUHOHYDQFHRIWKHUHVHDUFK
DFWLYLW\WRWKHWDUJHWEHQHILFLDULHV"7KLVKHOSHGIRFXVWKHUHVHDUFKDFWLYLW\IRUWKHEHQHILWRIWKH
WDUJHWSRSXODWLRQ
,QLPSOHPHQWLQJUHVHDUFKDFWLYLWLHVEDVHGRQKROLVWLFDQDO\VLVORRNLQJDWDOOIDFWRUV²LQWHUQDO
DQGH[WHUQDO²WKDWLQIOXHQFHWKHIDUPKRXVHKROGFRPSOH[QDWXUDOVFLHQWLVWVFDUULHGRXWRQVWDWLRQ
UHVHDUFKRIWHQLQGLIIHUHQWVLWHVIRUWKHSULPDU\VFUHHQLQJ5HVHDUFKHUVRIWHQGHPRQVWUDWHGSURJUHVV
WRVWDNHKROGHUVOLNHH[WHQVLRQSHRSOHDQGVRPHIDUPHUV2QFHWKHWHFKQRORJ\ZDVUHOHDVHGDWWKH
VWDWLRQ OHYHO WKH QH[W VWHSZDV RQIDUP WHVWLQJ XQGHU WKHPDQDJHPHQW RI UHVHDUFKHUV7KLV LV
DQRWKHUVSDFHIRU ORWVRI LQIRUPDWLRQVKDULQJ$OVRVFLHQWLVWVGRRQIDUPWHVWLQJXQGHUIDUPHUV¶
PDQDJHPHQW7KLVW\SHRIDFWLYLW\VLPXODWHVWKHDFWXDOILHOGFRQGLWLRQV5HVXOWVXQGHUWKLVVHWWLQJ
UHIOHFWZKDWVKRXOGEHH[SHFWHGRQFHWKHWHFKQRORJ\LVGLVVHPLQDWHGWRWKHXOWLPDWHXVHUV$WWKLV
ODVW VWDJH D ORWRI H[WHQVLRQDFWLYLWLHVXVXDOO\ WRRNSODFH OLNHGHPRQVWUDWLRQ IDUPV WREHXVHG
GXULQJILHOGGD\V6RWKHZKROHSURFHVVIDYRUHGWKHXOWLPDWHFOLHQW
7KLV IDUPLQJ V\VWHP DSSURDFK DV SUDFWLVHG FUHDWHGPRUH VSDFH IRU FOLHQW LQYROYHPHQW DQG
ZLGHUSDUWLFLSDWLRQRIHQGEHQHILFLDULHVIURPLQFHSWLRQRIUHVHDUFKZRUNWRILQDOHYDOXDWLRQ7KH
DSSURDFKZDVGLIIHUHQWIURPWKHSLSHOLQHDSSURDFKZKLFKKDGEHHQGRPLQDQWLQWKH$5&7KH
SLSHOLQH DSSURDFK IRFXVHV RQ FURSV RU FRPPRGLWLHV ZKHUH VFLHQWLVWV JHQHUDWH WKH WHFKQRORJ\
EDVHGRQELRORJLFDOPHULWVRUWHFKQLFDOFRQVLGHUDWLRQVDQGKDQGWKDWWHFKQRORJ\WRWKHH[WHQVLRQ
VHUYLFHZKLFKLVUHVSRQVLEOHIRUGLVVHPLQDWLQJWKHWHFKQRORJ\
,QDOOWKHSURMHFWVGLVFXVVHGDERYHWKHUHZDVDPDUNHGHIIRUWWRJREH\RQGWKHSLSHOLQHDSSURDFK
7KHDSSURDFKHVXVHGLQWKHVHSURMHFWVZHUHPRGLILFDWLRQVDQGPLQLDWXUHVRIDW\SLFDOLQQRYDWLRQ
V\VWHP7KHLQQRYDWLRQV\VWHPLVWKHV\VWHPWKDWFRQVLGHUVWKHZKROHMRXUQH\RIWKHWHFKQRORJ\
ULJKWIURPKRZLWZDVFRQFHLYHGWRGLVVHPLQDWLRQDQGXSVFDOLQJRURXWVFDOLQJ,WGLIIHUVIURPWKH
SLSHOLQHDSSURDFKZKLFKKDVYHU\OLPLWHGSDUWLFLSDWLRQIURPNH\VWDNHKROGHUV
7KH LPSOLFDWLRQRI WKHSDUWLFLSDWLRQ²WKRXJKQRW DV FRPSOHWH DQGFRPSUHKHQVLYHDV LQ WKH
FDVHRIW\SLFDOSDUWLFLSDWRU\UHVHDUFK²ZDVEHWWHUSHUFHSWLRQRIWKHJHQHUDWHGWHFKQRORJLHVE\HQG
EHQHILFLDULHVDQGKHQFHEHWWHUFKDQFHVIRUDGRSWLRQ
6\QWKHVLV 7KH JHQGHU DQDO\VLV LQ WKH WZR SURGXFWLRQ GRPDLQV .RUGRIDQ DQG *H]LUD IRXQG
GLIIHUHQWLDODFFHVVWRUHVRXUFHVDQGEHQHILWVDVZHOODVJHQGHUGLYLVLRQRIODERU*LYHQWKHLUVOLJKWO\
GLIIHUHQW FRQWH[WV PHQ DQG ZRPHQ QHHG WDUJHWHG LQWHUYHQWLRQV WR LPSURYH WKHLU OLYHOLKRRGV
6LQFH WKHPDLQ SDUW RI WKH OLYHOLKRRG RI UXUDO SHRSOH LV DJULFXOWXUH EDVHG WKH$5& KDV D ELJ
VWDNHDQGRYHUDUFKLQJUROHWRSOD\)RUWKLVUROHWREHRIEHQHILWWRDOOJHQGHUVHQVLWLYHUHVHDUFK
LQDSDUWLFLSDWRU\PDQQHULVWKHDSSURSULDWHHQWU\SRLQWEHFDXVHWKLVLVDOPRVWDSUHUHTXLVLWHIRU
WHFKQRORJ\DGRSWLRQ(QJHQGHULQJUHVHDUFKRUPRUHSUHFLVHO\PDLQVWUHDPLQJJHQGHUZLWKLQWKH
$5&V\VWHPZRXOGEHRISDUDPRXQWLPSRUWDQFHIRUWKHLQWHQGHGLPSURYHPHQW
7KHH[DPSOHVRISURMHFWVZLWKSDUWLFLSDWRU\FRPSRQHQWVGHPRQVWUDWHWKHDELOLW\WRVHQVLWL]H
WDUJHWFRPPXQLWLHVIRUKLJKDGRSWLRQDQGEHWWHULPSDFW7KHVHQVLWL]DWLRQZRXOGKDYHEHHQPXFK
EHWWHULIWKHJHQGHUGLPHQVLRQKDGEHHQWDNHQLQWRFRQVLGHUDWLRQVHULRXVO\DVGHPRQVWUDWHGE\WKH
,30SURMHFWZKLFKRSHQHGVSDFHIRUZRPHQWRWDNHDQDFWLYHUROHLQWKHZKROHSURFHVVRISURMHFW
HQJDJHPHQW
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2UJDQL]DWLRQDODQDO\VLVJHQGHUJDSVLQSROLF\H[SHUWLVHSURJUDPIRFXVDQGUXQQLQJ
2UJDQL]DWLRQDO DQDO\VLV%RWK WKH FXOWXUDO DQG VWUXFWXUDO FRPSRQHQWV GHILQH WKH QDWXUH RI DQ
RUJDQL]DWLRQ ZLWK UHVSHFW WR JHQGHU 7KH VWUXFWXUDO FRPSRQHQWV RU WKH RUJDQL]DWLRQ LQFOXGH
WKHOLQNDJHVDQGOLQHVRIFRPPDQGZKHUHDVWKHFXOWXUDOFRPSRQHQWVLQFOXGHWKHSURJUDPPDWLF
DVSHFWVOLNHW\SHRUIRFXVRIWKHSURJUDPVDQGWKHZD\WKH\DUHVHWXSDQGPDQDJHG$QDJHQF\
RURUJDQL]DWLRQFDQRQO\EHGHVFULEHGDVVHQVLWLYHWRRUPDLQVWUHDPHGLQVRPHWKLQJLIERWKFXOWXUH
DQGVWUXFWXUHDGGUHVVWKDWVRPHWKLQJVXIILFLHQWO\,QDUHVHDUFKRUJDQL]DWLRQIRUH[DPSOHJHQGHU
DQDO\VLVRUSDUWLFLSDWRU\UHVHDUFKFDQEHWKHQRUPDOZD\RIGRLQJEXVLQHVVZLWKLQWKHRUJDQL]DWLRQ
LIERWKWKHFXOWXUHDQGVWUXFWXUHDUHVHQVLWLYHWRWKHFRQFHSWV
$Q LPSRUWDQWYLVLEOH VWUXFWXUDO FRPSRQHQW LV WKHSUHVHQFHRI DSHUVRQRUXQLW GHGLFDWHG WR
JHQGHU DQDO\VLV DQG SDUWLFLSDWRU\ UHVHDUFK 7KLV ZLOO QRW PHDQ KRZHYHU WKDW WKH LVVXHV DUH
PDLQVWUHDPHGEXWYLVLEOHVWUXFWXUHVDUHLPSRUWDQWLIDPDMRUFKDQJHLVWRWDNHSODFH6LPLODUO\
LPSRUWDQWYLVLEOHFXOWXUHLVDSUHVHQFHRISURWRFRORUPHFKDQLVPWKDWWUDFNVDQGHQVXUHVFRPSOLDQFH
ZLWKWKHUHTXLUHPHQWRIWKHDVSHFWWKHEHVWH[DPSOHZRXOGEHDQDXGLWPHFKDQLVPZLWKDVVRFLDWHG
UHZDUGLQFHQWLYHVRUHYHQSXQLVKPHQWGLVLQFHQWLYHVIRUQRQFRPSOLDQFH
:K\LVSDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLVLPSRUWDQWDQGZKDWLVWKHVWDWXVRIWKHWZR
FRQFHSWVLQWKH$5&RI6XGDQ"7KLVZDVWKHTXHVWLRQWKDWZDVDVNHGLQRUGHUWRDVVHVVWKH$5&
ZLWKUHVSHFWWRWKHWZRFRQFHSWV
$RQHGD\LQFHSWLRQVHPLQDUZDVKHOGDW$5&KHDGTXDUWHUVRQ0D\LQWKHSUHVHQFHRI
WKHGLUHFWRUJHQHUDOGHSXWLHVDQGNH\LQIOXHQWLDOSROLF\PDNHUVSURJUDPOHDGHUVDQGNH\SULQFLSDO
VFLHQWLVWVIURPGLIIHUHQWGLVFLSOLQHVVWDWLRQVDQGFHQWHUVSDUWLFLSDQWVLQWRWDO$SUHVHQWDWLRQ
ZDV PDGH RI WKH PDWHULDOV UHODWHG WR SDUWLFLSDWRU\ UHVHDUFK DQG JHQGHU DQDO\VLV DQG UHDGLQJ
PDWHULDOLQVXSSRUWRIWKHSUHVHQWDWLRQZDVDYDLODEOH$IRFXVHGDQGGLUHFWHGGLVFXVVLRQZDVKHOG
LQRUGHUWRVROLFLWLGHDVDQGSHUFHSWLRQVDERXWSDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLV
)XUWKHUPRUH DQ RUJDQL]DWLRQDO DQDO\VLV ZDV FDUULHG RXW XVLQJ WKH RUJDQL]DWLRQDO DQDO\VLV
IUDPHZRUN*XUXQJDQG0HQWHUWRVHQVHWKHVWUXFWXUHDQGFXOWXUHRIWKH$5&ZLWKUHVSHFW
WRJHQGHUDQDO\VLVDQGSDUWLFLSDWRU\UHVHDUFKWRVKHGOLJKWRQWKHFRQVWUDLQWVDQGRSSRUWXQLWLHV
DQGWRLGHQWLI\FRUUHFWHQWU\SRLQWVIRULQIRUPHGDQGSODQQHGPDLQVWUHDPLQJ
3ROLF\ GLPHQVLRQ 7KHUH ZDV QR SROLF\ UHJDUGLQJ JHQGHU DQDO\VLV DQG SDUWLFLSDWRU\ UHVHDUFK
ZLWKLQWKH$5&7KHUHZHUHKRZHYHUVSHFLILFH[WHUQDOO\IXQGHGSURMHFWVWKDWSURYLGHGVXSSRUW
DQGEDFNXS WRSDUWLFLSDWRU\ UHVHDUFK UDWKHU WKDQJHQGHUDQDO\VLV ,WZDV WKHGHPDQGRI WKHVH
SURMHFWVWKDWVWDNHKROGHUVDWOHDVWEHQHILFLDULHVEHLQYROYHGLQDOOVWHSV6SHFLDOFRQVLGHUDWLRQZDV
RIWHQJLYHQWRZRPHQSDUWLFLSDQWVDVEHLQJPDUJLQDOL]HG,&$5'$DQG)$2VXSSRUWHGSURMHFWV
LQ1RUWKHUQ6WDWH DQG*H]LUD UHVSHFWLYHO\ LH WKH193 DQG WKH ,30SURMHFWZHUH WKHPRVW
SDUWLFLSDWRU\LQWKHLUHQJDJHPHQW7KH:6$53ZDVDQRWKHUH[DPSOHRIFOLHQWRULHQWHGUHVHDUFK
,WZDVDOVRH[WHUQDOO\IXQGHGZLWKDFOHDUREMHFWLYHWRHQKDQFHWKHDGRSWLRQHQYLURQPHQWWKURXJK
EHWWHU DQDO\VLV RI IDUPHUV¶ VLWXDWLRQV DQG GHYHORSLQJ WHFKQRORJLHV WKDW DGGUHVV FOLHQWV¶ QHHGV
DQGQRWRQO\VFLHQWLVWV¶ LQWHUHVWV6R WKHUHZDVQRSROLF\ZLWKUHVSHFW WRSDUWLFLSDWRU\UHVHDUFK
DQGJHQGHUDQDO\VLV WKXVDQ LPSRUWDQWFXOWXUDOFRPSRQHQWZDV ODFNLQJ LI WKH$5&ZDV WREH
FRQVLGHUHGJHQGHUPDLQVWUHDPLQJ
7DVNVDQGUHVSRQVLELOLWLHV5HOHYDQWDSSOLHGUHVHDUFKLVXVXDOO\FDUULHGRXWE\VFLHQWLVWVDVSHUMRE
GHVFULSWLRQDQGPDQGDWHRIWKH$5&$FFHSWDQFHRISURSRVDOVLQWHQWLRQWRGHYHORSLQWHUYHQWLRQ

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GHSHQGVPDLQO\ RQ LWV ELRORJLFDO PHULWV WHFKQLFDO FRQVLGHUDWLRQ PHDQLQJ DELOLW\ WR HQKDQFH
SURGXFWLYLW\SHUVH7KHVRFLRHFRQRPLFRUVRFLRFXOWXUDODVSHFWVRUGLPHQVLRQVRIWKHLQWHQGHG
WHFKQRORJ\DUHXVXDOO\ZHLJKWHGORZ:6$53WULHGWRHQKDQFHSDUWLFLSDWLRQRIWDUJHWFRPPXQLWLHV
DQGDOVRJDYHPRUHZHLJKWWRVRFLRHFRQRPLFDVSHFWVRIWKHWHFKQRORJLHVVRWKDWWKHFKDQFHVIRU
DGRSWLRQZHUHLPSURYHG,WZDVUHFRJQL]HGWKDWDVPRUHGLPHQVLRQVRIWHFKQRORJ\JHQHUDWLRQDUH
FRQVLGHUHG WKHFRVW LQFUHDVHVEXW WKHFKDQFHV IRUDGRSWLRQDOVR LQFUHDVH7KHKLJKFRVWPLJKW
KDYHEHHQRQHRIWKHUHDVRQVIRUQRQXVHRISDUWLFLSDWRU\DSSURDFKHVLQWHFKQRORJ\GHYHORSPHQW
EXWPRUHLPSRUWDQWO\WKHYDOXHDGGHGIURPGRLQJSDUWLFLSDWRU\UHVHDUFKFRXQWHGDWWKHVHFWRUDORU
QDWLRQDOOHYHOZDVQRWYHU\ZHOOSHUFHLYHGDQGLQWHUQDOL]HG
&DSDFLW\,QJHQHUDOWKHUHZDVOLPLWHGFDSDFLW\ZLWKLQWKH$5&LQWHUPVRIXQGHUVWDQGLQJDQG
DSSO\LQJ WKH FRQFHSWV RI SDUWLFLSDWRU\ UHVHDUFK DQG JHQGHU DQDO\VLV2IWHQ SDUWLFLSDWRU\ UXUDO
DSSUDLVDO 35$ WHFKQLTXHV ZHUH FRQIXVHG ZLWK SDUWLFLSDWRU\ UHVHDUFK 35$V DUH GLDJQRVWLF
WHFKQLTXHVWKDWFDQEHXVHGDORQJWKHNQRZQSDUWLFLSDWRU\UHVHDUFKF\FOHLQRUGHUWROHDUQPRUH
LQDSDUWLFLSDWRU\VHQVHDERXWDQ\FRQWH[WDORQJWKHF\FOH6RSHUFHSWLRQZDVDQLVVXHDVZHOODV
ODFNRIFDSDFLW\LQ$5&
3ROLF\ LQIOXHQFH7KRXJK WKHGLUHFWRUJHQHUDODQGFDELQHWDUH ILQDOO\ UHVSRQVLEOH IRUSURYLGLQJ
WKHOHDGHUVKLSDQGPDQDJHPHQWUHTXLUHGWROHDGWKHRUJDQL]DWLRQWRLWVREMHFWLYHVWKHUHDUHRWKHU
VRXUFHV RI LQIOXHQFH RQ SROLFLHV WKDW GHWHUPLQH WKH GLUHFWLRQ RI WKH RUJDQL]DWLRQ 6RPH VHQLRU
VFLHQWLVWV DQGSURJUDP OHDGHUVKDYH VLJQLILFDQW LQIOXHQFHRQSROLF\PDNLQJ(YHQVRPH UHWLUHG
VFLHQWLVWVLQIOXHQFHSROLF\PDNLQJEHLQJH[SHULHQFHGDQGKDYLQJVKRXOGHUHGDGPLQLVWUDWLRQDQG
SROLF\PDNLQJUHVSRQVLELOLW\DWVRPHSRLQWLQWKHSDVW7KHH[WHQWRIWKLVLQIOXHQFHYDULHVZLWKWKH
SHUVRQDOLW\RISHRSOHLQWKHNH\PDQDJHPHQWSRVLWLRQV
'HFLVLRQPDNLQJ 'HFLVLRQPDNLQJ LV WKH UHVSRQVLELOLW\ RI WKH GLUHFWRU JHQHUDO DQG DVVRFLDWHG
VXERUGLQDWHVDWKHDGTXDUWHUVDQGUHJLRQDOVWDWLRQV3URJUDPOHDGHUVDQGWKHLUWHFKQLFDOVWDIIPDNH
UHOHYDQWGHFLVLRQVDWWKHLUOHYHOVDQGWRWKHOLPLWRIWKHLUDXWKRULW\DQGDUHDFFRXQWDEOHWRWHFKQLFDO
FRPPLWWHHVUHVSRQVLEOHIRUPDQDJLQJWHFKQLFDOZRUN3URJUDPOHDGHUVDOORFDWHEXGJHWIRUUXQQLQJ
WKHLU SURJUDPV EXW GR QRW KDYH DXWKRULW\ RYHU DGPLQLVWUDWLYH LVVXHV UHJDUGLQJ WKH YLDELOLW\ RI
WKHLUUHVSHFWLYHVWDWLRQV OLNLQJPDQDJLQJVXSSRUWLQJVWDIISUHSDULQJORJLVWLFVDQGQRQSURJUDP
ILQDQFLDOLVVXHVDOORIZKLFKDUHWKHUHVSRQVLELOLW\RIWKHVWDWLRQGLUHFWRUV
5RRPIRULQQRYDWLRQ7KLVUHIHUVWRWKHNLQGRIHQFRXUDJHPHQWDQGUHZDUGVWKDWSURPRWHH[FHOOHQFH
DQGLPSURYHPHQW(YDOXDWLRQPHWKRGVUHFRJQL]HZRUNLQVSHFLILFSUHVHWIRUPDWVDQGHYDOXDWLRQ
FULWHULDDQGVXFKZRUNOHDGVWRVHOISURPRWLRQZLWKLQWKHGHSDUWPHQW7KHUHLVWRRPXFKIDQDWLFLVP
RQWKHZD\WKLQJVDUHGRQHZLWKLQGHSDUWPHQWVRUVHFWLRQV2XWRIWKHER[WKLQNLQJLVOHVVRIWHQ
UHFRJQL]HG SURDFWLYHO\ E\ SURYLVLRQ RI IXQGLQJ DQG IDFLOLWDWLRQ RI LGHDV DQG SURFHVVHV 7KLV
RIWHQ OHDYHV OLWWOH URRPIRUFUHDWLYH LGHDV WKDWPLJKWKHOS WKHZKROHRUJDQL]DWLRQ UDWKHU WKDQD
VSHFLILFGHSDUWPHQW,QWKLVHQYLURQPHQWRQHWHQGVWROLYHZLWKZKDWHYHULVDYDLODEOHDQGDYRLGWKH
WURXEOHRIZRUNLQJLQFKDOOHQJLQJRUQRQUHFRJQL]HGDUHDVDQGLQLWLDWLYHVOLNHJHQGHUDQDO\VLVDQG
SDUWLFLSDWRU\UHVHDUFK7KHH[LVWLQJUHZDUGV\VWHPWKHUHIRUHLVQRWVXSSRUWLYHRILQLWLDWLYHVDQGFDQ
HYHQEHGLVFRXUDJLQJWRZDUGVFRQFHSWVOLNHJHQGHUDQGGLYHUVLW\
6\PEROV7KHV\PERORIWKH$5&DVFDSWXUHGLQWKHORJRFDOOVIRUµVFLHQWLILFH[FHOOHQFHLQDJULFXOWXUH¶
DQGHQFRPSDVVHVWKHXVHRIPRGHUQWHFKQLTXHVWRDGGUHVVORZSURGXFWLYLW\SUREOHPVRILPSRUWDQW
FURSVWKDWVXSSRUWWKHOLYHOLKRRGVRIWKH6XGDQHVHSHRSOH,WIRFXVHVRQFURSVDQGQRWQHFHVVDU\
OLYHVWRFNZKLFKDUHYLWDOLQWKHOLYHOLKRRGRIPDQ\6XGDQHVH7KHV\PEROLVQRWH[SOLFLWLQORRNLQJ
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,EUDKLP(O'XNKHULDQG,VKWLDJ$EGDOOD
LQWRRYHUDUFKLQJFRQFHSWVWKDWRSHQWKHGRRUIRUDFFHSWLQJFKDOOHQJHVOLNHSRYHUW\UHGXFWLRQDQG
LQFRPHHQKDQFHPHQW7KHVHFRQFHSWVUHTXLUHWKHXVHRIFRPSUHKHQVLYHSURJUDPPDWLFDSSURDFKHV
DQG PHWKRGV RI HQJDJHPHQW OLNH JHQGHU DQDO\VLV DQG SDUWLFLSDWRU\ UHVHDUFK ZKLFK UHQGHU
LQWHUYHQWLRQVPRUH IRFXVHG DQG FRPSUHKHQVLYH7KH OLPLWHG VFRSHRI HQJDJHPHQW RI WKH$5&
IRFXVLQJRQO\RQDSSOLHGDJULFXOWXUDOUHVHDUFKZLWKOLPLWHGFRYHUDJHRIVRFLRHFRQRPLFDVSHFWV
RIWHFKQRORJLHVDQGWKHDVVRFLDWHGOLPLWIXQGLQJYHQWXULQJLQWRJHQGHUDQDO\VLVDQGSDUWLFLSDWRU\
UHVHDUFKZKLFKUHTXLUHH[SDQGHGFLUFOHVRIVRFLRHFRQRPLFDQGFXOWXUDOGLPHQVLRQV
&RRSHUDWLRQ DQG OHDUQLQJ &RRSHUDWLRQ H[LVWV DW D SHUVRQDO OHYHO DPRQJ VFLHQWLVWV DQG RWKHU
NH\VWDNHKROGHUV LQ WKH UHVHDUFKWRGHYHORSPHQWFRQWLQXXP&RQYHUVHO\SHUVRQDO UHODWLRQVKLSV
VRPHWLPHV KLQGHU FRRSHUDWLRQ 6RPHWLPHV EHFDXVH RI GLVFLSOLQDU\ UHODWLRQVKLSV DQG
LQWHUGHSHQGHQF\VFLHQWLVWVDUHIRUFHGWRFRRUGLQDWHDPRQJWKHPVHOYHVWRDGGUHVVVSHFLILFWHFKQLFDO
RU ELRORJLFDO SUREOHPV PXOWLGLVFLSOLQDU\ DSSURDFK WR SUREOHPVROYLQJ7HFKQLFDO FRPPLWWHHV
UHVSRQVLEOHIRUVFLHQWLILFHYDOXDWLRQRIUHVHDUFKHPSKDVL]HWKHWHFKQLFDORUELRORJLFDOGLPHQVLRQ
RI WHFKQRORJ\JHQHUDWLRQDQGGR OLWWOH WRUHLQIRUFHRWKHUDVSHFWV OLNHVRFLRHFRQRPLFRUJHQGHU
DVSHFWV$ZLGHDQGDIILUPHGLQVWLWXWLRQDOFRRSHUDWLRQZLWKLQWKH$5&RUEHWZHHQWKH$5&DQG
RWKHUDFWRUVLQWKHGHYHORSPHQWDUHQDLVEHVWGHVFULEHGDVµDGKRF¶
$WWLWXGHV$WWLWXGHV WRZDUGSDUWLFLSDWRU\ UHVHDUFKDQGJHQGHUDQDO\VLVDUHQHJDWLYHDQGXVXDOO\
FDPRXIODJHGE\LJQRUDQFHDQGOLPLWHGNQRZOHGJHRIWKHFRQFHSWVE\VHQLRUVWDII6HQLRUPDQDJHPHQW
'*DQG VXERUGLQDWHV DUHZLOOLQJ WR FRSHZLWK UHJLRQDO DQGJOREDO LQLWLDWLYHV DVSHU WKHLU MRE
GHVFULSWLRQVWKRXJKWKH\RIWHQIHDUWKHILQDQFLDOLPSOLFDWLRQVRIVXSSRUWLQJVXFKLQLWLDWLYHV7KHUH
LVOHYHUDJHKLQJHGRQWKHZLOOLQJQHVVRIWKH'*DQGKLVVXERUGLQDWHVWRDGGUHVVDQGFRRSHUDWHLQ
UHJLRQDODQGJOREDOLQLWLDWLYHVWKDWSURPRWHVFLHQWLILFUHVHDUFKDQGHQKDQFHLWVLPSDFW&KDQJLQJ
DWWLWXGHVZRXOGEHWKHDSSURSULDWHHQWU\SRLQWIRUPDLQVWUHDPLQJSDUWLFLSDWRU\UHVHDUFKDQGJHQGHU
DQDO\VLV LQWKH$5&,ISRVLWLYHDWWLWXGHEDVHGRQJRRGSHUFHSWLRQRI WKHLPSRUWDQFHRIJHGQHU
DQDO\VLVDQGSDUWLFLSDWRU\UHVHDUFKLVGHYHORSHGDWDQ\OHYHOZLWKLQWKHRUJDQL]DWLRQ WKHUHZLOO
EHDOLNHOLKRRGRISURSHOOLQJWKHLVVXHDQGJHWWLQJLWWKURXJK7KHSDFHZLOOEHIDVWHULIKLJKOHYHO
GHFLVLRQPDNHUVDUHVHQVLWL]HGEXWZLOOVWLOOEHFRPPHQGDEOHLIWKHVHQVLWL]DWLRQDQGFKDQJHRI
DWWLWXGHKDVWDNHQSODFHDWDQ\OHYHOLQWKH$5&
7KHXVHRIWKHIUDPHZRUNKDVVKRZQWKHVWDWXVRIWKH$5&ZLWKUHVSHFWWRJHQGHUDQDO\VLVDQG
SDUWLFLSDWRU\UHVHDUFK$OWKRXJKWKHDQDO\VLVZDVQRWLQGHSWKEHFDXVHRIWKHFRQVWUDLQWVIDFHGLW
JDYHDQLQVLJKWWKDWKHOSHGLQGHILQLQJWKHQHFHVVDU\VWHSVDQGSODXVLEOHHQWU\SRLQWIRUHQKDQFLQJ
SDUWLFLSDWRU\ UHVHDUFK DQG JHQGHU DQDO\VLVPDLQVWUHDPLQJ7KH V\QWKHVLV RI WKH RUJDQL]DWLRQDO
DQDO\VLVSRLQWV WR WZRPDLQDUHDVRI LQWHUHVWDQGRISRVVLEOH UHDVRQDEOH LPSDFW IRU WKHSURFHVV
RI SDUWLFLSDWRU\ UHVHDUFK DQG JHQGHU DQDO\VLV7KHVH DUH WKH SROLF\ GLPHQVLRQ DQG WKH DWWLWXGH
RIWKHRUJDQL]DWLRQ$VWKHUHLVQRFOHDUSROLF\LQWKH$5&UHJDUGLQJSDUWLFLSDWRU\UHVHDUFKDQG
JHQGHUDQDO\VLVLQIOXHQFLQJWKHLQWURGXFWLRQRIVXFKDSROLF\ZLOOEHRISDUDPRXQWLPSRUWDQFH
,PSOHPHQWDWLRQRI DQ\SROLF\ FDQRQO\ IROORZ WKH H[LVWHQFHRI WKH SROLF\ LWVHOI+RZHYHU WKH
VWUDWHJLF WKLQNLQJ DQG HQJDJHPHQW VKRXOG VXUSDVV WKH LQWURGXFWLRQ RI WKH SROLF\7KLV LPSOLHV
ORRNLQJ LQWR WKHHQYLURQPHQWZLWKLQZKLFK WKHSURSRVHGSROLF\RXJKW WREH LPSOHPHQWHG7KH
SRVLWLYHDWWLWXGHRIWKRVHPDNLQJXSWKHRUJDQL]DWLRQLVWKHHOHPHQWWKDWJXDUDQWHHVVXVWDLQDELOLW\
RIWKHSURSRVHGFKDQJH
7KHDFWLRQSODQGHYHORSHGE\WKH6XGDQWHDPIRFXVHGRQFKDQJHRIDWWLWXGHVDQGLQIOXHQFLQJ
SROLF\LQIDYRURISDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLVPDNLQJXVHRIWKHRSSRUWXQLW\JLYHQ

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E\WKH35*$3URJUDPVXSSRUWDQGSURMHFWZKLFKKHOSHGLQFDSDFLW\EXLOGLQJDQGVHQVLWL]DWLRQ
DWERWKVFLHQWLVWDQGSROLF\PDNHUOHYHOV7KHUHDUHPDQ\RXWVLGHIRUFHVWKDWHQFRXUDJHWKH$5&
SROLF\PDNHUVWRJRLQWKHGLUHFWLRQRIGHILQLQJDQGLPSOHPHQWLQJDSROLF\²RQHRIWKHVHLVWKH
UHJLRQDOLQLWLDWLYHVRIZKLFKWKH$5&LVDSDUW7KHEHVWH[DPSOHLVWKHZHLJKWJLYHQWRWKHLVVXH
LQWKH$6$5(&$VWUDWHJ\DQGDFWLRQSODQ
,QDEURDGHUVHQVHWKHUHLVDORWWREHGRQHEHIRUHWKH$5&FDQEHMXGJHGDQGGHVFULEHGDVD
JHQGHUVHQVLWLYHDQGSDUWLFLSDWRU\UHVHDUFKEDVHGRUJDQL]DWLRQ7KLVLVHYLGHQWIURPWKHPDQ\JDSV
LGHQWLILHGLQWKHIUDPHZRUNDOPRVWDOOWKHFHOOVKDYHDVHQVHRIEHLQJQHJDWLYHDQGQRWLQIDYRURI
WKHWZRFRQFHSWV,QWKLVVLWXDWLRQDVHQVLWL]DWLRQSURJUDPHPSKDVL]LQJFKDQJHRIDWWLWXGHDQG
FDSDFLW\EXLOGLQJZLOOEHUHTXLUHG
6HFWLRQ7ZR*HQGHUPDLQVWUHDPLQJµWKHPRYHPHQWIURPDQDO\VLVV\QWKHVLVWRWDUJHWHG
RUJDQL]DWLRQDOFKDQJH¶
7KHPDLQVWUHDPLQJRISDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLVFRXOGEHDVROXWLRQWRDOLPLWHG
H[WHQW WR WKH DJULFXOWXUDO UHVHDUFK DQG GHYHORSPHQW SUREOHP WKURXJK LQWHJUDWLRQ RI WKHPDLQ
VWDNHKROGHUV LQ WKH SURFHVV IURP WKH EHJLQQLQJ 7\SLFDOO\ DQ LQQRYDWLRQ V\VWHP DSSURDFK WR
WHFKQRORJ\ JHQHUDWLRQ FRQVLGHUV WKH WHFKQRORJ\ DV D SDFNDJH DQG SXWV DOO WKH UHTXLUHPHQWV LQ
SODFHIURPWKHPRPHQWWKHWHFKQRORJ\LVSHUFHLYHGXSWRLWVGLVVHPLQDWLRQDGRSWLRQDQGLPSDFW
7KLVUHTXLUHVDQLQVWLWXWLRQDOVHWXSWKDWYDOXHVWKHLPSRUWDQFHRILQYROYLQJDOONH\VWDNHKROGHUVLQ
WKHSURFHVVRIWHFKQRORJ\JHQHUDWLRQ7KLVPHDQVERWKWKHVWUXFWXUHDQGPHFKDQLVPVWRHQDEOHDQG
SURPRWHWKHSURFHVVRILQQRYDWLRQPXVWEHLQSODFHZKLFKLPSOLHVDGHJUHHRILQVWLWXWLRQDODQG
SROLF\UHIRUPZLWKLQWKH$5&7KHUHLVDOZD\VUHVLVWDQFHDQGREVWDFOHVWRLQVWLWXWLRQDOUHIRUPV²
VRPHDUHHDV\WRRYHUFRPHDQGRWKHUVUHTXLUHPRUHHIIRUW
'XULQJWKHJHQGHUVHQVLWL]DWLRQDFWLYLWLHVZLWKLQWKH$5&DQXPEHURIUHVLVWDQFHVRXUFHVZHUH
LGHQWLILHG
% /LSVHUYLFHEDVLFDOO\FDXVHGE\LQDELOLW\WRYDOXHJHQGHUDVLWVKRXOGEHYDOXHG7KLVLV
XVXDOO\WKHFDVHZKHQLQWHUQDOGULYHUVDUHQRWLQSODFH7RGHDOZLWKVXFKUHVLVWDQFHWKHEHVW
SUDFWLFHLVWRJHQHUDWHFRQYLQFLQJDUJXPHQWVIRUFKDQJLQJDWWLWXGHVDQGEHKDYLRU7UDLQLQJ
DQGFDSDFLW\EXLOGLQJDUHYLWDO
% &XOWXUHUHVLVWDQFHFDXVHGE\WKHQHJDWLYHDWWLWXGHVWRZDUGJHQGHU7KHWHUPLVRIWHQVHHQ
DVDSURGXFWRIWKHZRPHQ¶VPRYHPHQWRUDVMDUJRQRIGHYHORSPHQWDJHQFLHVEXWKDYLQJ
OLWWOH WRGRZLWKFRUHVFLHQFHDQGGHYHORSPHQWLQWHUYHQWLRQV6WDWHPHQWVOLNH³LWGRHVQ¶W
DGGPXFKZHDOUHDG\GRLWDVSDUWRIRXUURXWLQHZRUN´DUHQRWXQFRPPRQDPRQJVHQLRU
DQGHYHQ\RXQJVFLHQWLVWVPHQDQGZRPHQ7KHEHVWSUDFWLFHZRXOGEHWRFUHDWHDGHTXDWH
DZDUHQHVVDERXWWKHFRQFHSWVDQGWKHLULPSRUWDQFH
% .QRZOHGJHJDSFDXVHGE\ODFNRIDGHTXDWHNQRZOHGJH²WKHEHVWSUDFWLFHZRXOGEHWKH
FUHDWLRQRIDGHTXDWHNQRZOHGJHWKURXJKDSSURSULDWHPHGLD7KHUHVKRXOGEHJHQGHUFULWHULD
IRUHYDOXDWLQJSURJUDPVDQGDOVRDVDUHZDUGPHFKDQLVP7KLVZLOOFUHDWHVRPHNLQGRI
LQWHUQDOGULYHWRHQFRXUDJHVFLHQWLVWVWRNQRZPRUHDERXWLWDQGXVHLW
0HFKDQLVPVDQGVWUDWHJLHVIRUPDLQVWUHDPLQJDVSHUWKHRUJDQL]DWLRQDODQDO\VLVRIWKH$5&
FHQWHU IRFXV RQ VHQVLWL]DWLRQ LQ WKH VKRUW UXQ DQG LQVWLWXWLRQDO WUDQVIRUPDWLRQ LQ WKH ORQJ UXQ
6HQVLWL]DWLRQ LV EHVW DFKLHYHG WKURXJK FDSDFLW\EXLOGLQJ ZKHUHDV LQVWLWXWLRQDO UHIRUP UHTXLUHV

,EUDKLP(O'XNKHULDQG,VKWLDJ$EGDOOD
DGYRFDF\ DQG OREE\LQJ PDNLQJ XVH RI DOO HQDEOLQJ IDFWRUV DQG SDUWQHUVKLSV ERWK ORFDOO\ DQG
UHJLRQDOO\
7R VWDUW WKH SURFHVV RI PDLQVWUHDPLQJ WZR LPSRUWDQW DFWLYLWLHV ZHUH GHILQHG WUDLQLQJ RU
FDSDFLW\EXLOGLQJDQGVHWWLQJXSDIXQFWLRQDOVXSSRUWJURXSRUWDVNIRUFHWROHDGWKHSURFHVV
7UDLQLQJRUFDSDFLW\GHYHORSPHQWDQGVHQVLWL]DWLRQ
7KH WUDLQLQJRUFDSDFLW\GHYHORSPHQWDQGVHQVLWL]DWLRQDLPWRFKDQJHDWWLWXGHVDQG LQIOXHQFH
SROLFLHVLQWKH$5&7ZRZRUNVKRSVZHUHKHOGRQHDWKHDGTXDUWHUVDQGRQHDW+XGHLED5HVHDUFK
6WDWLRQ7KH DLPZDV ERWK HGXFDWLRQDO DQG IRU EXLOGLQJ SRVLWLYH DWWLWXGHV WRZDUG SDUWLFLSDWRU\
UHVHDUFKDQGJHQGHUDQDO\VLV$ORWRILQIRUPDWLRQZDVVKDUHGDWWKRVHZRUNVKRSVZKLFKUDLVHGD
ORWRIGHEDWHRQFRUUHFWXQGHUVWDQGLQJRIWKHFRQFHSWVDQGEHVWSUDFWLFHV
7KHILUVWZRUNVKRSZDVWKHRQHGD\LQFHSWLRQVHPLQDUKHOGDW$5&KHDGTXDUWHUVRQ0D\
VHH2UJDQL]DWLRQDODQDO\VLVDERYH)URPWKHJURXSDQGLQGLYLGXDOGLVFXVVLRQV LQ WKHVHPLQDU
WKHUHZDVDSRVLWLYHSHUFHSWLRQDERXWSDUWLFLSDWRU\UHVHDUFKDWOHDVWWKHRUHWLFDOO\+RZHYHUWKH
LQFOLQDWLRQZDVWKDWVXFKSDUWLFLSDWLRQZRXOGEHJRRGDQGRIEHQHILWLQSURMHFWVWKDWH[WHQGSK\VLFDO
PDWHULDOLQSXWVWREHQHILFLDULHVDVSDUWRIDSURJUDPEHFDXVHDGLUHFWEHQHILWZRXOGEHIHOWE\WKH
EHQHILFLDULHV,WZDVQRWGLIILFXOWIRUWKHSDUWLFLSDQWVWRVHHODFNRISURSHUVWDNHKROGHUSDUWLFLSDWLRQ
DVDFRQWULEXWLQJIDFWRUWRZHDNDGRSWLRQRIWHFKQRORJLHV6WDNHKROGHUSDUWLFLSDWLRQZDVSHUFHLYHG
WREHLPSRUWDQWGXULQJLPSOHPHQWDWLRQUDWKHUWKDQGXULQJWKHWHFKQRORJ\JHQHUDWLRQVWDJH
6RPHFRQIXVLRQVXUIDFHGLQUHODWLRQWRWKHWHUPVSDUWLFLSDWRU\UHVHDUFKµ35¶DQGSDUWLFLSDWRU\
UXUDODSSUDLVDOµ35$¶:KHQHYHUµ35¶ZDVPHQWLRQHGPDQ\WKRXJKWRIWKH35$PHWKRGRORJ\
%HFDXVH RI WKLV FRQIXVLRQPDQ\ VFLHQWLVWV FODLPHG WR EH GRLQJ SDUWLFLSDWRU\ UHVHDUFK LQ WKHLU
UHVHDUFK HIIRUWVZKLOH WKH IDFWZDV WKDW QRRQHXVHGSDUWLFLSDWRU\ UHVHDUFKSURSHUO\2QFH WKH
FRQFHSWZDVFODULILHGSHRSOHVWHSSHGEDFNWRV\QWKHVL]HWKHLUWKRXJKWVDQGWKHGLVFXVVLRQEHFDPH
PRUHIRFXVHGRQWKHFRQFHSWRISDUWLFLSDWRU\UHVHDUFKDVH[SODLQHG0RVWRIWKHH[SHULHQFHZLWK
SDUWLFLSDWRU\ UHVHDUFK ZDV LQ WKH GLVVHPLQDWLRQ RI JHQHUDWHG WHFKQRORJLHV ZKHUH VHOHFWLRQ RI
VWDNHKROGHUVFRPHVDWWKHYHU\HQGRIWKHSURFHVVZKLOHWKHSURFHVVLQLWVSURSHUVHWWLQJFDOOVIRU
VWUDWHJLFVWDNHKROGHULQYROYHPHQWULJKWIURPWKHEHJLQQLQJLQWKHWHFKQRORJ\JHQHUDWLRQSURFHVV
$PDMRUFULWLFLVPRIWKHSURFHVVZDVGRQRUVSXVKLQJWRZDUGSDUWLFLSDWRU\UHVHDUFKSURFHVVZKLFK
ZLOORQO\EHVXVWDLQDEOHXQGHUGRQRUVXSSRUW
7KHILUVWUHDFWLRQRIWKHSDUWLFLSDQWVWRWKHH[SODQDWLRQRIWKHFRQFHSWJLYHQZDVWKDWSDUWLFLSDWRU\
UHVHDUFK VHHPV WR EHZRUNDEOH DQGZRXOG EH EHQHILFLDO WR ERWK UHVHDUFKHUV LQ IRFXVLQJ WKHLU
WHFKQRORJ\ JHQHUDWLRQ HIIRUW DQG WR WKH FRPPXQLW\ E\ HQDEOLQJ WKHP WR KDYH DFFHVV WR WKH
WHFKQRORJ\ LQDSURSHUPDQQHU7HFKQRORJ\ZRXOGQRWEHVLPSO\JLYLQJRXWDQHQGSURGXFW LW
ZRXOGUDWKHUEHHGXFDWLQJSHRSOHRQLPSURYHGPHWKRGVRIGRLQJIDUPLQJ7KHTXHVWLRQVUHPDLQDV
WRZKLFKVWDNHKROGHUVVKRXOGEHLQYROYHGZKHQDQGKRZ
2QHPRUHLVVXHWKDWQHHGVWREHPHQWLRQHGLVWKHJURXS¶VUHDFWLRQWRJHQGHUDQDO\VLV²VRPHRI
WKHSDUWLFLSDQWVVDLGWKDWVRFLDOYDOXHVDQGUHOLJLRQZRXOGEHFRQVWUDLQWVWRLPSOHPHQWDWLRQ:KHQ
LWZDVH[SODLQHGWKDWJHQGHUUHIHUVWRWKHVRFLDOO\GHWHUPLQHGUROHVDQGUHVSRQVLELOLWLHVJLYHQWR
PHQDQGZRPHQDQGQRWWKHELRORJ\LWEHFDPHHYLGHQWWKDWWKHUHZDVSRWHQWLDOWRPRYHIRUZDUG
EHFDXVHFODULILFDWLRQRIPLVFRQFHSWLRQVSURYLGHGDORWRIVSDFHDQGFRPPRQJURXQGIRUELODWHUDO
DQGPXOWLODWHUDOGLVFXVVLRQDQGH[FKDQJHRILGHDVDQGWKRXJKWVWKDWZHUHVXSSRUWLYHWRWKHSURFHVV
7KLVFDQOHDGWRZDUGLPSURYHPHQWRIWKHJHQGHUUHODWLRQVKLSLQWKHZRUNSODFHDQGLQVRFLHW\LQ

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JHQHUDO WKDW QHLWKHU UHOLJLRQQRU VRFLDO YDOXHV FRQVWUDLQ VR ORQJ DV WKH FRQFHSWV DQG LGHDV DUH
H[SODLQHGDQGVLPSOLILHG,QRWKHUZRUGVPHVVDJHVRQJHQGHUDQGJHQGHUUHODWHGDVSHFWVVKRXOG
FRQFHQWUDWHDQGIRFXVRQWKHWHFKQLFDOUHODWLRQVQHHGHGIRUDGYDQFLQJWKHZRUNDQGVKRXOGVLQJOH
RXWWKHVRFLDOO\GHWHUPLQHGUROHVDQGUHVSRQVLELOLWLHVZKLFKRIWHQFRQIOLFWHYHQZLWKUHOLJLRQDQG
EHVWSUDFWLFHVDGRSWHGZRUOGZLGH
$QLPSRUWDQWIDFWRUWKDWVKRXOGSURPRWHWKHJHQGHUGLPHQVLRQLQUHVHDUFKLVJURZLQJLQWHUHVW
DW QDWLRQDO OHYHOZKHUH NH\PLQLVWULHV KDYH VWDUWHG GHDOLQJZLWK WKH LVVXH VHULRXVO\ DQG VRPH
NLQGRIVSDFHKDVEHHQFUHDWHGIRUWKDW0RUHVWUDWHJLFDQGFRRUGLQDWHGZRUNFDQEHHDVLO\VRXJKW
EHFDXVHRIWKHDYDLODEOHSODWIRUPVDWQDWLRQDODQGHYHQVWDWHOHYHOV7KHVHSODWIRUPVFDQEHXVHG
IRUGHOLYHULQJWKHUHTXLUHGWUDLQLQJDQGWKH$5&FDQSOD\DUROHEHFDXVHRIWKHDFTXLUHGFDSDFLW\
WKDWLVQRZLQKRXVH,QWKHDJULFXOWXUDODUHQDWKH$5&LVRQHRIWKHPDLQSOD\HUVDQGZLOORIWHQ
EHFDOOHGRQWRWDNHDOHDGRUSDUWLFLSDWHSURDFWLYHO\²DOHYHUDJHWKDWJLYHVWKH$5&DVWUDWHJLF
SRVLWLRQWRHQKDQFHWKHFRQFHSWDQGSURPRWHLW
7KHVHFRQGZRUNVKRSZDVDGD\WUDLQLQJZRUNVKRSDW+XGHLED5HVHDUFK6WDWLRQ5LYHU1LOH
6WDWH,WZDVPHDQWWRVHQVLWL]HVFLHQWLVWVRQWKHLVVXHE\XVLQJWKHLUH[SHULHQFHVLQWKHSURMHFWVWKDW
ZHUHLPSOHPHQWHGZLWKIRFXVRQJHQGHURUDWOHDVWRQSDUWLFLSDWRU\DSSURDFKHV)LUVWWKHFRQFHSWV
WHUPLQRORJLHV DQG IUDPHZRUNV RI JHQGHU DQDO\VLV DQG SDUWLFLSDWRU\ UHVHDUFK ZHUH H[SODLQHG
([WHQGHGVHVVLRQVZHUHWKHQSURYLGHGIRUH[FKDQJHRILGHDVDQGWRFRPSDUHXQGHUVWDQGLQJDQG
SUDFWLFHVDJDLQVWWKHFRQFHSWVSURYLGHG7KHULFKGLVFXVVLRQDQGWKHFRXQWHUDUJXPHQWVSURYLGHG
ZHUHDOOMXGJHGQHFHVVDU\DQGKHOSIXOIRULQGHSWKXQGHUVWDQGLQJRIWKHFRQFHSWVDQGZD\IRUZDUG
7KLVVHQVLWL]DWLRQWKRXJKSUHOLPLQDU\ZLOOSDYHWKHZD\IRUEHWWHUDQGIRFXVHGIXWXUHSURJUDPPDWLF
HQJDJHPHQWZLWKUHVSHFWWRSDUWLFLSDWRU\UHVHDUFKJHQGHULVH[SHFWHGWRIROORZ
6XSSRUWJURXSDQGLWVG\QDPLF
$WDVNIRUFHRUVXSSRUWJURXSZDVIRUPHGIURPNH\SHUVRQVIURPZLWKLQWKH$5&DQGRWKHUUHODWHG
LQVWLWXWLRQV&ULWHULDXVHGZHUH
% 3HUVRQDOFKDUDFWHULVWLFV7KLVLQFOXGHGGHGLFDWLRQWRRUDWOHDVWVWURQJOLQNZLWKWKHFRQFHSW
RUVLPLODUFRQFHSWVRUEHLQJLQDOHDGHUVKLSSRVLWLRQDQGVXEMHFWHGWRWKHFKDOOHQJHVRIWKH
FRQFHSW,WDOVRLQFOXGHGLQWHUHVWDQGZLOOLQJQHVV
% 6WUDWHJLF FKDUDFWHULVWLFV 7KLV LQFOXGHG VHQLRULW\ RU EHLQJ LQIOXHQWLDO DQG DGYRFDWH IRU
FKDQJHLQWKHLUUHVSHFWLYHLQVWLWXWLRQVRUDUHDVRIMXULVGLFWLRQZKHUHWKH\DUHDIILOLDWHG
0HPEHUVZHUH GUDZQ IURP WKHPDLQ RUJDQL]DWLRQV VXSSRUWLQJ DJULFXOWXUH LQ*H]LUD 6WDWH
QDPHO\ WKH$5&*H]LUD 3URMHFW DQG8QLYHUVLW\ RI*H]LUD$ ILUVWPHHWLQJZDV KHOGZLWK WKH
LQWHQWLRQRIDJUHHLQJRQDPDQGDWHUROHVDQGUHVSRQVLELOLWLHVDQGZRUNLQJSULQFLSOHV7KHPHHWLQJ
ZDVQRWDVVXFFHVVIXODVZDVKRSHG6RPHPHPEHUVZHUHYHU\VXSSRUWLYHZKLOHRWKHUVVDZOLPLWHG
XVHDQGLQIOXHQFHRIWKHWDVNIRUFHDQGVXJJHVWHGWKDWLWPLJKWEHEHWWHUWRGLVFXVVVXFKLQLWLDWLYHVDW
DQDWLRQDOOHYHOZLWKWKHFRQFHUQHGPLQLVWHUV7KLVZDVVHHQDVDZD\RINH\VWDIIIURPWKHYDULRXV
LQVWLWXWLRQVDYRLGLQJDQ\FRQFUHWHFRPPLWPHQW
'LVFXVVLRQVDQGH[FKDQJHRILGHDVGXULQJWKHPHHWLQJVLQGLFDWHGWKDWPDQ\PHPEHUVSUHIHU
WRVHHWKHPVHOYHVDVSDUWRIDELJJHULQLWLDWLYHQRWUHVWULFWHGWRJHQGHUDQGSDUWLFLSDWRU\UHVHDUFK
&ULWLFDOHYDOXDWLRQRIVXFKDUHTXHVWRULQWHQWLRQUHYHDOHGWKDWWKHWHUPJHQGHULWVHOIZDVSHUFHLYHG

,EUDKLP(O'XNKHULDQG,VKWLDJ$EGDOOD
DVDVWXPEOLQJEORFNWRWKHUHTXLUHGWUDQVIRUPDWLRQ7KLVVHHPVWREHDFRQFHUQWKDWQHHGVWREH
DGGUHVVHG
7KHWHDPWUDQVIRUPHGWKHVXSSRUWJURXSWRIRFXVRQµFULWLFDOFKDQJHV¶WRPDNHWKH$5&PRUH
FOLHQWUHVSRQVLYHDQGLPSDFWRULHQWHG&OLHQWUHVSRQVLYHQHVVDQGLPSDFWRULHQWDWLRQQHFHVVDULO\
LQFOXGHEHLQJPRUHLQYROYHGZLWKJHQGHUDQDO\VLVDQGSDUWLFLSDWRU\UHVHDUFK7KHWUDQVIRUPDWLRQ
ZDVVHHQE\PDQ\DVPRUHDSSHDOLQJDQGPRUHFRPSUHKHQVLYHWKDQFRQVLGHULQJRQO\JHQGHU7KH
JURXSZDV WKHUHIRUH QDPHG WKH µ,PSDFWRULHQWDWLRQ7DVN)RUFH¶ ,WVPDQGDWH LV WR VXSSRUW DQG
LQIOXHQFHWKH$5&WREHFRPHPRUHJHQGHUVHQVLWLYHDQGFOLHQWRULHQWHG
&RQFOXVLRQV
*HQGHUGLVSDULW\H[LVWV LQDOPRVWDOORUJDQL]DWLRQVFRQFHUQHGZLWKWKHUHVHDUFKWRGHYHORSPHQW
FRQWLQXXP LQ 6XGDQ7KH JHQGHU DQDO\VLV FDUULHG RXW VKRZHG GLVSDULWLHV LQ WKH WKUHH VSKHUHV
QDPHO\SURGXFWLYHUHSURGXFWLYHDQGFRPPXQLW\DIIDLUV*HQGHUEDVHGFRQVWUDLQWVDOVRH[LVWE\
YLUWXHRIWKHGLVSDULWLHVDQGWKXVUHTXLUHVSHFLDODWWHQWLRQE\SRWHQWLDODFWRUVLQWKHUHVHDUFKWR
GHYHORSPHQWFRQWLQXXP
$OORIWKHRUJDQL]DWLRQVLQYROYHGLQFOXGLQJWKH$5&DUHJHQGHUEOLQGDVFRQILUPHGE\WKH
ODFNRIJHQGHUEDVHGLQWHUYHQWLRQVDQGPRUHLPSRUWDQWO\E\WKHIDLOXUHWRFRQVLVWHQWO\SURGXFH
JHQGHUGLVDJJUHJDWHGGDWDLQRUGHUWRLPSURYHWKHSHRSOH¶VOLYHOLKRRGV7KHDVVXPSWLRQLVDOZD\V
WKDWRQFHWKHKHDGRIWKHKRXVHKROGPDOHRUIHPDOHLVWDUJHWHGWKDWVKRXOGEHHQRXJKWREULQJ
DERXWFKDQJHVDQG LPSURYHPHQW6XFKDJJUHJDWLRQ WHQGV WRRYHUORRNJHQGHUEDVHGFRQVWUDLQWV
ZKLFKDUHLQIOXHQFHGE\WKHFRPSOH[LW\RIWKHKRXVHKROGGHFLVLRQPDNLQJPHFKDQLVPDQGJHQGHU
UHODWLRQV ,W LV NQRZQ WKDW JHQGHU DQDO\VLV LV DERXW SURGXFLQJ JHQGHUGLVDJJUHJDWHG GDWD IRU
SODQQLQJDQGHQJDJHPHQWSXUSRVHV
3URGXFWLRQRIJHQGHUGLVDJJUHJDWHGGDWDVKRXOGEHWKHQRUPZLWKLQWKH$5&WREHXVHGLQ
SURJUDPPDWLF DSSURDFKHV7KLVZLOO HQKDQFH WDUJHWLQJ DQG LPSURYH WKH LPSDFW RI DJULFXOWXUDO
UHVHDUFK
3DUWLFLSDWRU\ UHVHDUFK LV FOLHQWRULHQWHG HQJDJHPHQW RI UHVHDUFK DQG KDV EHWWHU FKDQFHV RI
PDNLQJLPSDFWE\YLUWXHRIWKHVHQVLWL]DWLRQSURFHVVHVWKDWWDNHSODFHDORQJWKHUHVHDUFKF\FOH
3URMHFWV ZLWK SDUWLFLSDWRU\ DSSURDFKHV JHQHUDWHG EHWWHU UHVXOWV DQG PDQDJHG WR VHQVLWL]H NH\
VWDNHKROGHUVZKLFKLVFRQVLGHUHGWKHILUVWVWHSLQWKHDGRSWLRQRIDQ\WHFKQRORJ\$VDVWUDWHJ\
LQJHQGHULQVHQVLWLYHFXOWXUHVGHDOLQJZLWKJHQGHUDVDVXEVHWRISDUWLFLSDWRU\UHVHDUFKKDV WKH
DGYDQWDJHRIVKLIWLQJWKHIRFXVIURPSXUHJHQGHUWRVWDNHKROGHULQYROYHPHQW7KLVLVSDUWLFXODUO\
XVHIXOLQFXOWXUHVZKHUHJHQGHULVSHUFHLYHGQHJDWLYHO\%XWWKHIRFXVVKRXOGQRWEHORVWDQGVKRXOG
EHVXSSRUWHGZLWKFRQFUHWHHQJDJHPHQWSODQV
7KHRUJDQL]DWLRQDODQDO\VLVRI WKH$5&LQGLFDWHGWKDW WKHRUJDQL]DWLRQLVJHQGHUEOLQG7KH
LQVWLWXWLRQDOVHWXSRIWKH$5&QHHGVDGMXVWPHQWRUUHIRUPWRSUHSDUHLWIRUJHQGHUPDLQVWUHDPLQJ
%RWK WKHVWUXFWXUHVDQGPHFKDQLVPVQHHGUHYLVLWLQJ)RFXVLQJ WKHSURJUDPPDWLFDSSURDFKHV WR
FRQVLGHUWKHZKROHLQQRYDWLRQV\VWHPUDWKHUWKDQVSHFLILFFRPPRGLWLHVZLOOUHQGHUWKH$5&PRUH
LPSDFWRULHQWHG
)RU RUJDQL]DWLRQDO FKDQJH WR WDNH SODFH WKHUH KDYH WR EH VWUDWHJLF LQWHQWLRQV ZLWKLQ WKH
RUJDQL]DWLRQ

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0HFKDQLVPVDQGVWUDWHJLHVIRUPDLQVWUHDPLQJVKRXOGFDSLWDOL]HRQVHQVLWL]DWLRQ LQWKHVKRUW
UXQ DQG RUJDQL]DWLRQDO WUDQVIRUPDWLRQ LQ WKH ORQJ UXQ 6HQVLWL]DWLRQ LV EHVW DFKLHYHG WKURXJK
FDSDFLW\EXLOGLQJZKHUHDVRUJDQL]DWLRQDOUHIRUPUHTXLUHVDGYRFDF\DQGOREE\LQJPDNLQJXVHRI
DOOHQDEOLQJIDFWRUVDQGSDUWQHUVKLSVORFDOO\DQGUHJLRQDOO\7KXVFRQWLQXRXVWUDLQLQJDQGDGYRFDF\
E\WKHWDVNIRUFHDUHDSSURSULDWHHQWU\SRLQWVWRWKHUHTXLUHGWUDQVIRUPDWLRQ
+RZWKHSURMHFWKDVDIIHFWHGFKDQJHLQWKHRUJDQL]DWLRQ
7KHUHKDVEHHQD VWHDG\ LQFUHDVH LQ WKH$5&IHPDOH VWDII VLQFH WKHVGXH WRPDQ\VRFLR
HFRQRPLFFKDQJHVPRVWSURPLQHQWRIZKLFKLVWKHFKDQJHLQIHPDOHPDOHUDWLRRILQWDNHLQWKH
KLJKHUHGXFDWLRQLQVWLWXWLRQV$QDO\VLVRIWKH$5&VWDIIUHFRUGVLQGLFDWHVWKDWWKHIHPDOHWRPDOH
UDWLRKDVLQFUHDVHGIURPLQWKHLQWKHVWRDERXWLQWKHHDUO\V±
/LNHZLVH WKH SHUFHQWDJH RI IHPDOH VFLHQWLVWV LQ VHQLRU SRVLWLRQV KDV DOVR LQFUHDVHG RYHU WLPH
RISURIHVVRUV DVVRFLDWHVDQGDVVLVWDQWV UHVSHFWLYHO\RI WKHFXUUHQW  VWDII
7KLVLQGLFDWHVWKDWLQWLPHWKHUHLVDOLNHOLKRRGWKDWIHPDOHVFLHQWLVWVZLOOKROGNH\PDQDJHPHQW
SRVLWLRQVDQGDUHOLNHO\WRFRQWULEXWHPRUHWRJHQGHUPDLQVWUHDPLQJ
7KLVLQFUHDVHKDVSODFHGVRPHNLQGRISUHVVXUHRQWKHPDQDJHPHQWRIWKH$5&WRFUHDWHPRUH
VSDFHIRUWKHQHHGVRIZRPHQDVSDUWRIWKHPDLQVWUHDPLQJSURFHVV6RPHRIWKHLVVXHVLQFOXGH
WKLQNLQJRIWKHPDQDJHPHQWRIZRPHQ¶VDFFRPPRGDWLRQVHUYLFHVDQGRWKHUUHODWHGQHHGV
7KHJHQGHUSURMHFWKDVLQDZD\XWLOL]HGWKLVWKLQNLQJHQYLURQPHQWFUHDWHGE\WKHH[LVWHQFHRI
WKHFULWLFDOPDVVRIIHPDOHVFLHQWLVWVWRGHOLYHUIRFXVHGPDLQVWUHDPLQJVWDWHPHQWV)HPDOHVFLHQWLVWV
KDYH DOVR VWDUWHG WKLQNLQJPRUH SURDFWLYHO\ DERXWPDLQVWUHDPLQJ LVVXHV DQG QRW DFFHSWLQJ WKH
VWDWXVTXR7KHWUDLQLQJJLYHQWRWKHWDVNIRUFHKDVV\QWKHVL]HGWKHPPRUHWRZDUGPDLQVWUHDPLQJ
LVVXHVLQWKHVHQVHWKDWFRQFHSWVZHUHFODULILHGDQGDORWRIWDONDQGGLVFXVVLRQFHQWHUHGRQVHOHFWLRQ
RI DOWHUQDWLYH FRXUVHV RI DFWLRQ IRU WKH WDVN IRUFH WR UHDFK DPXFK ODUJHU DXGLHQFH LQ RUGHU WR
PDNHDQLPSDFW0DOHVFLHQWLVWVKDYHDOVRVHHQWKHLVVXHVRIJHQGHUIURPDGLIIHUHQWSHUVSHFWLYH
MXGJHGIURPWKHGLVFXVVLRQDQGFRPPHQWVIROORZLQJWKHWZRPDLQWUDLQLQJHYHQWV'XULQJWKH
WUDLQLQJLQGLYLGXDOH[SHULHQFHVZHUHVKDUHGDQGLPSRUWDQWOHVVRQVZHUHUHYLHZHG6HOIFULWLFLVP
RISUHYLRXVH[SHULHQFHZDVDSRZHUIXOWRROWRLQWHUQDOL]HVRPHRIWKHFRQFHSWVLQWKHWUDLQLQJ
:LWK UHIHUHQFH WR WKH JHQGHU SROLF\ DSSDUHQWO\ QRW LQ SODFHZLWKLQ WKH$5& V\VWHP WKH
$6$5(&$±35*$3URJUDPJHQGHUPDLQVWUHDPLQJSURMHFWFRQWULEXWHGWRWKHFRQFOXVLRQWKDWWKH
SROLF\ZLOODGGUHVVWZRGLPHQVLRQVWKHKDUGZDUHH[SDQGLQJWKHFULWLFDOPDVVRIIHPDOHVFLHQWLVWV
E\LQFUHDVLQJWKHLULQWDNH²HTXDORSSRUWXQLWLHVIRUIHPDOHVDQGPDOHVRUHYHQDIILUPDWLYHDFWLRQWR
HQFRXUDJHIHPDOHVFLHQWLVWVDQGWKHVRIWZDUHWKHSURJUDPVWKDWDGGUHVVJHQGHULVVXHVVSHFLILFDOO\
JHQGHUEDVHG FRQVWUDLQWV LQ UHVHDUFK 7KH KDUGZDUH GLPHQVLRQ LV SURJUHVVLQJ SRVLWLYHO\ HYHQ
LQ WKHDEVHQFHRIDSROLF\ VWHDG\ LQFUHDVH LQQXPEHURIZRPHQ LQ WKHZRUNSODFHRI WKH$5&
RUJDQL]DWLRQ$ FRQGXFLYH DQG HQFRXUDJLQJ ZRUN HQYLURQPHQW LV DOVR EHLQJ FUHDWHG VORZO\
EXWPRUHVHQVLWL]DWLRQRI WKHNH\SROLF\PDNHUVZLWKLQWKH$5&V\VWHPLVQHHGHG²KHUHLV WKH
DGYDQWDJH RI WKH JHQGHU SURMHFWZKLFK WDUJHWHG WKH DWWLWXGHV RI WKH FRQFHUQHG SHRSOH WKURXJK
FDSDFLW\EXLOGLQJ7KHSURMHFWLQSXWLVVHHQDVKDYLQJDPXOWLSOLHUHIIHFWLQIDVWHQLQJWKHUHTXLUHG
FKDQJHRQFHDWWLWXGHVKDYHFKDQJHG
/HVVRQVOHDUQHGIURPWKHSURMHFW
$QXPEHURIOHVVRQVKDYHEHHQOHDUQHGIURPWKHSURMHFWLQFOXGLQJ

,EUDKLP(O'XNKHULDQG,VKWLDJ$EGDOOD
% 7KHUH LV VSDFH IRU LQWURGXFLQJ FKDQJH ZLWK UHVSHFW WR JHQGHU VHQVLWL]DWLRQ DQG
PDLQVWUHDPLQJ
% 7UDLQLQJDQGFDSDFLW\EXLOGLQJDUHYHU\SRZHUIXOHQWU\SRLQWVIRUWKHUHTXLUHGFKDQJH
% 7KH FRQFHSWXDO IUDPHZRUNV JHQGHU DQDO\VLV DQG RUJDQL]DWLRQDO DQDO\VLV IUDPHZRUNV
IRUPDLQVWUHDPLQJERWKJHQGHU DQGSDUWLFLSDWRU\ UHVHDUFKKDYHPXOWLSOLHU HIIHFWV LQ WKH
VHQVLWL]DWLRQRIUHVHDUFKJRRGDSSURDFKLQWKHVFLHQWLILFHQYLURQPHQWRIWKH$5&
% 7KHVWHUHRW\SLQJRIWKHVRFLDOVHWXSDVDQXQEUHDNDEOHVWXPEOLQJEORFNLQWKHIDFHRIVRFLDO
FKDQJHVLVH[DJJHUDWHG:KDWPDWWHUVLVDJRRGXQGHUVWDQGLQJRIWKHVRFLDOFRQWH[WDQG
PRUHLPSRUWDQWO\WKHDSSURDFKWREULQJDERXWWKHUHTXLUHGFKDQJH
% 3UHYLRXVHQJDJHPHQWRIWKH$5&WKURXJKYDULRXVSURJUDPVWKDWZHUHPRUHFOLHQWRULHQWHG
KDVODLGWKHIRXQGDWLRQIRUPRUHSURJUDPPDWLFJHQGHUZRUN
% 0RUHHQJDJHPHQWLQFOLHQWRULHQWHGUHVHDUFKOLNHRQIDUPDQGLQKHUGUHVHDUFKSURYLGH
PRUHVSDFHIRUJHQGHUVHQVLWL]DWLRQWKURXJKJUHDWHULQYROYHPHQWRIVWDNHKROGHUV
% ([WHUQDOO\IXQGHGSURMHFWVRIIHUEHWWHUVXSSRUWDQGHQYLURQPHQWIRUFOLHQWRULHQWHGUHVHDUFK
XQGHUZKLFKSDUWLFLSDWRU\UHVHDUFKDQGJHQGHUFRQFHSWDUHEHWWHUKDQGOHGEXWWKHZD\WKH\
KDYHEHHQLPSOHPHQWHGKDVODFNHGDFOHDUSKDVHRXWVWUDWHJ\WRHQVXUHVXVWDLQDELOLW\
% 7KHDOOLDQFHEXLOGLQJZLWKNH\FRQFHUQHGSHRSOHLQWKHUHVHDUFKWRGHYHORSPHQWFRQWLQXXP
LV D JRRG VWUDWHJ\ IRU RXWUHDFK DQG LPSDFW RULHQWDWLRQ RI QHZO\ LQWURGXFHG LGHDV DQG
FRQFHSWV
% &ULWLFDODQGWRXJKSURJUDPPDWLFLVVXHVDQGFRQFHSWVDUHJUHDWO\HQKDQFHGDQGEHWWHUGHDOW
ZLWKXQGHUUHJLRQDOLQLWLDWLYHVZKHUHDWOHDVWOHDGHUVDQGPDQDJHUVJHWVHQVLWL]HGILUVWDQG
E\YLUWXHRIWKHLUZLOOLQJQHVVWRFRPSO\DQGVXSSRUWWKHUHJLRQDOLQLWLDWLYHDVXSSRUWLYH
HQYLURQPHQWZLOOEHFUHDWHG
6WDWXVRIWKHJHQGHUPDLQVWUHDPLQJHIIRUWPLG
$ VHW RI DFWLYLWLHV KDV EHHQ LGHQWLILHG IRU WKH SXUSRVH FDSDFLW\EXLOGLQJ QHFHVVDU\ IRU JHQGHU
PDLQVWUHDPLQJZLWKLQWKH$5&6WDUWLQJZLWKVHQVLWL]DWLRQDQGDZDUHQHVVUDLVLQJDPRQJNH\DQG
LQIOXHQWLDO VWDIIPHPEHUV IROORZHG E\ RUJDQL]DWLRQDO DQDO\VLV WR LGHQWLI\ JDSVZLWK UHVSHFW WR
SDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLVSURGXFWLRQRIWUDLQLQJPDWHULDOVWKURXJKLPSOHPHQWLQJ
LPSDFW DVVHVVPHQW DQG V\QWKHVLV RI SUHYLRXV SDUWLFLSDWRU\ UHVHDUFK SURMHFWV WKDW KDYH EHHQ
LPSOHPHQWHGE\$5&UHVHDUFKHUVDQGEXLOGLQJDOOLDQFHV WKURXJKFUHDWLRQRID WDVNIRUFHIURP
NH\ LQIOXHQWLDO SHRSOH IURP VHOHFWHG UHOHYDQW RUJDQL]DWLRQV LQ WKH UHVHDUFKWRGHYHORSPHQW
FRQWLQXXP
)RU WKH VDNH RI HQKDQFLQJ WKH FKDQJH SURFHVV WKH SODQ IRFXVHG RQ FKDQJLQJ DWWLWXGHV RI
LQGLYLGXDOVSROLF\PDNHUVNH\SURJUDPOHDGHUVDQGVHOHFWHGLQIOXHQWLDOVFLHQWLVWVE\VHQVLWL]DWLRQ
VRWKDWWKH\SURYLGHWKHQHFHVVDU\VXSSRUWIRUWKHPDLQVWUHDPLQJHIIRUW7KHFRQFHSWVRIJHQGHU
DQDO\VLV DQG RUJDQL]DWLRQDO DQDO\VLV IUDPHZRUN ZHUH FDSLWDOL]HG RQ E\ YLUWXH RI EHLQJ PRUH
µVHOODEOH¶WRWKHVFLHQWLILFFRPPXQLW\RIWKH$5&7KLVZLOOFRQWLQXHWREHWKHEURDGDSSURDFKLQ
WUDLQLQJDQGFDSDFLW\EXLOGLQJ7KHFULWLFDOUHIOHFWLRQGRQHRQWKHLPSDFWDVVHVVPHQWDQGUHYLHZRI
SUHYLRXVH[SHULHQFHVRIWKH$5&ZLWKUHVSHFWWRSDUWLFLSDWRU\UHVHDUFKZDVDXVHIXOOHDUQLQJWRRO
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DQGKHOSHGLQRSHQLQJVSDFHIRUPRUHLQWHUDFWLRQZLWKWKHWDUJHWHGVFLHQWLVWVDQGVRPHFRQFHSWV
DUHH[SHFWHGWREHSLFNHGXSLQVFLHQWLVWV¶UHVHDUFKDFWLYLWLHV
7KHJHQGHUWDVNIRUFHIRUPHGDWWKHVWDUWRIWKHSURMHFWZKLFKODWHUWUDQVIRUPHGLQWRWKHµLPSDFW
RULHQWHGWDVNIRUFH¶KDVSXWWRJHWKHUJRRGWKRXJKWVWRSXVKWKHLVVXHVRIJHQGHUPDLQVWUHDPLQJ
DQGSDUWLFLSDWRU\UHVHDUFKIRUZDUGZLWKLQWKHUHVHDUFKDQGGHYHORSPHQWRUJDQL]DWLRQV7KH6XGDQ
SDUWLFLSDQWVLQWKH$6$5(&$±35*$3URJUDPSURMHFWDQGWKHWDVNIRUFHVKRXOGSXWPRUHHIIRUWWR
RSHUDWLRQDOL]HWKLVIRUXPEH\RQGVHQVLWL]DWLRQWKURXJK
 %HWWHUKRXVLQJRIWKHWDVNIRUFHDQGOLQNLQJLWZLWKRWKHUVZLWKWKHVDPHFRQFHUQV
 'HYHORSPHQWRIVSHFLILFREMHFWLYHVZLWKPLOHVWRQHV
 6HFXUHIXQGLQJIRUWKHWDVNIRUFH¶VRSHUDWLRQ
:D\IRUZDUG
7RPDLQVWUHDPJHQGHU LQ UHVHDUFK WKHUHDUH VWUXFWXUDO WUDQVIRUPDWLRQV WKDWQHHG WR WDNHSODFH
7KHQHHGHGVWUXFWXUHFDOOVIRUERWKVWUXFWXUDODQGFXOWXUDODGMXVWPHQWWRILWWKHFRQWH[W&KDQJLQJ
DWWLWXGHVKDYLQJSROLF\LQSODFHDQGFUHDWLQJUHJLPHVDQGFRQGLWLRQVRIUHZDUGVIRUFRPSOLDQFH
ZLWK WKH QHZRUJDQL]DWLRQDOPHFKDQLVP DUH FULWLFDO IDFWRUV$ URDGPDSZLWK FOHDUPLOHVWRQHV
VKRXOGEHGUDZQXS7KHVHQVLWL]DWLRQSDUWVKRXOGEHZHOOSDFNDJHGDQGVXVWDLQHGIRUVRPHWLPH
5HIHUHQFHV
$JHHE2$(ODKPDGL$%6ROK0%6D[HQD0&(G:KHDW3URGXFWLRQDQG,PSURYHPHQW
LQ WKH 6XGDQ ,QWHUQDWLRQDO&HQWHU IRU$JULFXOWXUDO 5HVHDUFK LQ WKH'U\$UHDV ,&$5'$
$OHSSR6\ULD
'DEURZLVNL=7(G,QWHJUDWHG3HVW0DQDJHPHQWLQ9HJHWDEOHV:KHDWDQG&RWWRQLQWKH
6XGDQ$SDUWLFLSDWRU\$SSURDFK,&,3(6FLHQFH3UHVV1DLUREL.HQ\D
'H\003UHLQ00DKIX]XO+DTXH$%06XOWDQD3&RQJ'DQ19DQ+DR1(FRQRPLF
IHDVLELOLW\RIFRPPXQLW\EDVHGILVKFXOWXUHLQVHDVRQDOO\IORRGHGULFHILHOGVLQ%DQJODGHVKDQG
9LHWQDP$TXDFXOWXUH(FRQRPLFVDQG0DQDJHPHQW	±
(O6KDILH$$$0LJUDQWZRPHQDVVHDVRQDOFRWWRQSLFNHUVLQWKH*H]LUDVFKHPH8QSXEOLVKHG
06F7KHVLV)DFXOW\RI$JULFXOWXUH8QLYHUVLW\RI.KDUWRXP
(O'XNKHUL , 2VPDQ + 0XVD$ %DGUL /  7KH ,PSRUWDQFH RI *HQGHU ,QWHJUDWLRQ LQ
$JULFXOWXUDO5HVHDUFKDQG'HYHORSPHQWDQG ,PSOLFDWLRQRQ)RRG6HFXULW\&DVHRI6XGDQ
5HVHDUFK UHSRUW $5& 2EHLG 5HVHDUFK 6WDWLRQ DQG 8QLYHUVLW\ RI .RUGRIDQ $JULFXOWXUDO
(FRQRPLFV'HSDUWPHQW
(ODPLQ$(00HNNL1,7KHUROHRIZRPHQLQFRPPRQEHDQSURGXFWLRQIRUIRRGVHFXULW\
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$ FRQFHUWHG HIIRUW DPRQJ WKH YDULRXV VWDNHKROGHUV LV QHHGHG WR DFKLHYH D IXOO JHQGHU EDODQFH
LQDOOJHQGHUVHQVLWLYHUHVHDUFKDQGWUDLQLQJSURJUDPVWRVXSSRUW LPSOHPHQWDWLRQWHDPVIDUPHU
RUJDQL]DWLRQV DQG YLOODJH DQG UXUDO SURJUDPV 7KHUHIRUH WKHUH ZDV D QHHG WR FRPH XS ZLWK
DSSURDFKHVWRPDLQVWUHDPJHQGHUDVSHFWVLQWKH1$56
2EMHFWLYHVRIWKHJHQGHUPDLQVWUHDPLQJSURMHFW
7KHSURMHFW¶V DLPZDV WR LQVWLWXWLRQDOL]HJHQGHU LVVXHV LQ WKH1$56 VR WKDW VFLHQWLVWV GHYHORS
WHFKQRORJLHVWKDWDGGUHVVWKHQHHGVRIGLIIHUHQWJHQGHUFDWHJRULHV7KHRYHUDOOREMHFWLYHZDVWR
DVVHVVWKHH[WHQWRIWKHFRQVLGHUDWLRQRIJHQGHULVVXHVLQWHFKQRORJ\GHYHORSPHQWDQGDGRSWLRQ
ZLWKDYLHZWRPDLQVWUHDPLQJJHQGHULQWKH1$56VSHFLILFREMHFWLYHVZHUH
% 7RDVVHVVWKHH[WHQWWRZKLFKJHQGHULVVXHVDUHLQFRUSRUDWHGLQWKHUHVHDUFKDFWLYLWLHVRI
GLIIHUHQWSURMHFWV
% 7RRXWOLQHGLIIHUHQWDFWLYLWLHVFDUULHGRXWLQUHODWLRQWRJHQGHUGLPHQVLRQV
% 7RLGHQWLI\H[LVWLQJRSSRUWXQLWLHVDQGJDSV
% 7RGHYHORSSURMHFWPRQLWRULQJDQGHYDOXDWLRQLQGLFDWRUV
$SSURDFKIROORZHGIRUJHQGHUPDLQVWUHDPLQJ
7KH PHWKRGRORJLFDO DSSURDFKHV IROORZHG IRU JHQGHU PDLQVWUHDPLQJ LQ WKH 7DQ]DQLDQ 1$56
FRPSULVHG WKUHH DFWLYLWLHV²RUJDQL]DWLRQDO DQDO\VLV FDSDFLW\EXLOGLQJ DQG D PLQLVXUYH\ WR
HVWDEOLVKJHQGHULVVXHV&RQVXOWDWLRQVZHUHPDGHLQYROYLQJUHVHDUFKPDQDJHUVDQGSROLF\PDNHUV
3ROLF\GRFXPHQWVZHUHDQDO\]HGWRJDXJHWKHOHYHODQGH[WHQWRIJHQGHUFRQVLGHUDWLRQLQUHVHDUFK

(YD.LOXOHOH.DQ\HND'HRJUDWLRXV/ZH]DXUDDQG1LQDWXEX/HPD
,QDQHIIRUWWREXLOGWKHFDSDFLW\RIUHVHDUFKHUVLQJHQGHULQWHJUDWLRQDQGDQDO\VLVWKUHHWUDLQLQJ
ZRUNVKRSVZHUHFRQGXFWHGRQHLQ/DNH=RQHDQGWZRLQ(DVWHUQ=RQHODVWLQJIRU±GD\VHDFK
$WRWDORIUHVHDUFKHUVZRPHQDQGPHQDQGH[WHQVLRQVWDIIZRPHQPHQEHQHILWHG
IURPWKHWUDLQLQJ2QHRIWKHZRUNVKRSVFRQGXFWHGLQWKH(DVWHUQ=RQHZDVGRQHDWWKHHQGRI
WKHSURMHFW ,W LQYROYHG WUDLQLQJRISUHYLRXVO\ WUDLQHG UHVHDUFKHUV WR HQDEOH WKHP WR WUDLQRWKHU
UHVHDUFKHUVLQWKHRWKHU]RQHV,WZDVDOVRDSODQQLQJZRUNVKRSIRUIXWXUHDFWLYLWLHVWRHQVXUHWKH
FRQWLQXDWLRQRIJHQGHUPDLQVWUHDPLQJHIIRUWVLQWKH'HSDUWPHQWRI5HVHDUFKDQG7UDLQLQJ'57
IRUPHUO\'5'
7KHPLQLVXUYH\ZDVFRQGXFWHGLQIRXUGLVWULFWVRI(DVWHUQ=RQH².LORPEHURDQG.LORVDLQ
0RURJRUR DQG+DQGHQL DQG0XKH]D LQ7DQJD6WUDWLILHGDQGSXUSRVLYH VDPSOLQJPHWKRGZDV
XVHG7KHVDPSOHFRPSULVHGIDUPHUVFRYHULQJILYHIDUPLQJV\VWHPVDQGWHQYLOODJHV7KHGDWD
FROOHFWLRQPHWKRGVXVHGLQFOXGHGNH\LQIRUPDQW LQWHUYLHZVREVHUYDWLRQDQGWKHXVHRIDVHPL
VWUXFWXUHGTXHVWLRQQDLUH7ZRW\SHVRITXHVWLRQQDLUHVZHUHXVHGIRULQWHUYLHZVRQHIRUIDUPHUV
DQGWKHRWKHUIRUUHVHDUFKHUVWRVROLFLWLQIRUPDWLRQRQWKHLUUHVHDUFKSURMHFWV
7KHIROORZLQJSURMHFWVZHUHVDPSOHGVHHGPXOWLSOLFDWLRQSURPRWLRQRIZLOGULFHPDQDJHPHQW
SURPRWLRQRILQWHJUDWHGSHVWDQGVRLOPDQDJHPHQWLQORZODQGPDL]HLQWHJUDWHGULFHSURGXFWLRQ
WHFKQRORJLHVFRZSHDYHULILFDWLRQWULDODQGYHULILFDWLRQRIPHGLXPDQGORQJGXUDWLRQSLJHRQSHD
LQWHUFURSSHGZLWKPDL]H
)LQGLQJVDQGDQDO\VLV
7KHFRQVXOWDWLYHPHHWLQJVSROLF\GRFXPHQWDQDO\VLVWUDLQLQJZRUNVKRSVDQGVXUYH\GRQHZLWK
YDULRXV VWDNHKROGHUV UHYHDOHG WKHLU SHUFHSWLRQV RI DJULFXOWXUDO UHVHDUFK VWUHQJWKV ZHDNQHVVHV
RSSRUWXQLWLHVDQGWKUHDWV7KHVWUHQJWKVDQGRSSRUWXQLWLHVFDQEHEXLOWRQZKLOHZHDNQHVVHVDQG
WKUHDWVFRQVWLWXWHWKHDJHQGDWKDWQHHGVVHULRXVDWWHQWLRQE\WKH7DQ]DQLDQ1$56
$JULFXOWXUDOUHVHDUFKVWUHQJWKVDQGRSSRUWXQLWLHV
*HQGHUSROLF\LQQDWLRQDOGHYHORSPHQW
1DWLRQDOO\ WKH LPSOHPHQWDWLRQRI WKH:RPHQDQG*HQGHU'HYHORSPHQW3ROLF\857 LV
FRRUGLQDWHGE\WKH0LQLVWU\RI&RPPXQLW\'HYHORSPHQW*HQGHUDQG&KLOGUHQ7KHSROLF\DLPVWR
GHYHORSZRPHQE\XVLQJWKHJHQGHUFRQFHSWXDOIUDPHZRUNDQGFRQWULEXWHWRWKHLPSOHPHQWDWLRQ
RIWKHEDVLFFRPPXQLW\GHYHORSPHQWSROLF\ZKLFKHPSKDVL]HVHGXFDWLRQDVDPHDQVIRUSHRSOH¶V
HPSRZHUPHQWLQUHFRJQL]LQJWKHLUFDSDFLWLHVDQGRSSRUWXQLWLHVDQGUHVRXUFHVDYDLODEOHIRUWKHLU
GHYHORSPHQWDVZHOODVWKDWRIWKHQDWLRQDVDZKROH
7DQ]DQLDEHOLHYHVLQHTXDOLW\DQGWKHULJKWVRIHDFKSHUVRQDQGZLVKHVWRKDYHDVRFLHW\LQ
ZKLFKLQGLYLGXDOVDUHDVVXUHGRIHTXDOLW\MXVWLFHIUHHGRPDQGWKHRSSRUWXQLW\WRSDUWLFLSDWHLQ
DQGXVHWKHLUDELOLWLHVDQGWDOHQWVWRWKHIXOOHVWH[WHQWIRUFRPPXQLW\DIIDLUVOHDGHUVKLSFXOWXUH
DQGSURGXFWLRQ DQG WREHQHILW IURP WKH VRFLDO VHUYLFHVDYDLODEOH LQRUGHU WRGHYHORSDQG UDLVH
WKHVWDQGDUGRIOLYLQJ7KH*RYHUQPHQWRI7DQ]DQLDKDVPDGHDQXPEHURIHIIRUWVLQSURPRWLQJ
ZRPHQ²PDQ\KLJKOHYHOSRVLWLRQVLQSROLWLFVDQGYDULRXVPLQLVWULHVDUHRFFXSLHGE\ZRPHQ

7DQ]DQLD
*HQGHUSROLF\DQGDJULFXOWXUDOUHVHDUFK
7KH0LQLVWU\RI$JULFXOWXUH)RRG6HFXULW\DQG&RRSHUDWLYHVUHFRJQL]HVWKHLPSRUWDQFHRIJHQGHU
LQDJULFXOWXUDOGHYHORSPHQWDQGKDVDVVLJQHGWKH'HSDUWPHQWRI$GPLQLVWUDWLRQDQG3HUVRQQHOWR
FRRUGLQDWHLWVLPSOHPHQWDWLRQ
*HQHUDOREVHUYDWLRQV LQGLFDWH WKDW WKHPDMRULW\RIUHVSRQGHQWVZHUHDZDUHRIJHQGHU LVVXHV
LQWHFKQRORJ\GHYHORSPHQWDQGWUDQVIHU857+RZHYHUUHVHDUFKHUVDW'57KDGYDULRXV
OHYHOVRIJHQGHUDZDUHQHVV0RUHRYHUWKHPDMRULW\ODFNHGNQRZOHGJHDQGVNLOOVLQJHQGHUDQDO\VLV
VR JHQGHU QHHGV WR EHPDLQVWUHDPHG LQ WKHLU UHVHDUFK DFWLYLWLHV$OO DJULFXOWXUDO VHFWRU SROLF\
GRFXPHQWVHPSKDVL]HJHQGHUPDLQVWUHDPLQJWKRXJKQRWDVPXFKDVWKH\FRXOG857DE
D)RUW\WZRSHUFHQWRIUHVHDUFKHUVLQWHUYLHZHGVDLGWKDWSROLF\GRFXPHQWVKDYHKLJKOLJKWHG
SRYHUW\UHGXFWLRQOHVVHQLQJWKHEXUGHQRQZRPHQDQGLQYROYLQJERWKPHQDQGZRPHQLQUHVHDUFK
DFWLYLWLHVKRZHYHUWKHPDMRULW\RILQWHUYLHZHGUHVHDUFKHUVZHUHQRWVXUHZKHWKHUWKHLQVWLWXWHKDG
DSROLF\RQJHQGHU
5HVHDUFKHUV ZHUH DVNHG WR JLYH WKHLU RSLQLRQV RQ KRZ EHVW WKH UHVHDUFK LQVWLWXWLRQ FRXOG
PDLQVWUHDP JHQGHU DFURVV DJULFXOWXUDO UHVHDUFK VWDNHKROGHUV IRU WKH EHQHILW RI SRRU PHQ DQG
ZRPHQIDUPHUV$ERXWVDLGWKDWWKHUHZDVDQHHGWRFUHDWHDZDUHQHVVRQJHQGHULVVXHVDWDOO
OHYHOV7KLVZRXOGLPSO\LPSURYLQJWKHFDSDFLW\RIUHVHDUFKHUVH[WHQVLRQDJHQWVDQGIDUPHUVLQ
SDUWLFLSDWRU\UHVHDUFKPHWKRGVDQGJHQGHUDQDO\VLV7KH\VHHPHGSDUWLFXODUO\WRODFNFDSDFLW\LQ
JHQGHUDVSHFWV$ERXWRIWKHUHVSRQGHQWVVDLGWKDWWKH0LQLVWU\VKRXOGLQFUHDVHWKHQXPEHU
RIZRPHQUHVHDUFKHUVLQWKHLQVWLWXWH²LWZDVFRQVLGHUHGWKDWZRPHQUHVHDUFKHUVZLOOEHDEOHWR
LQWHUDFWPRUHHIIHFWLYHO\ZLWKZRPHQIDUPHUV$OWKRXJKZRPHQUHVHDUFKHUVVKRZHGWKHVDPHODFN
RIJHQGHUVHQVLWLYLW\LQWKHLUSURMHFWVDVWKHLUPDOHFROOHDJXHVWKHUHLVVRPHSUHOLPLQDU\HYLGHQFH
WKDWZRPHQWHQGPRUHRIWHQWRIRFXVRQLVVXHVWKDWPHHWWKHQHHGVRIUXUDOZRPHQ
&DSDFLW\EXLOGLQJIRUJHQGHUPDLQVWUHDPLQJLQ'57
%XLOGLQJWKHFDSDFLW\RIUHVHDUFKHUVLQSDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLVKDVEHHQRQHRI
WKHPRVWLPSRUWDQWDFWLYLWLHVRIWKHSURMHFW7KHWUDLQLQJZRUNVKRSVZHUHLQVWUXPHQWDOLQEXLOGLQJ
FDSDFLW\RIWKHUHVHDUFKHUVRQWKHGLIIHUHQWDVSHFWVRIJHQGHULQWKHGHYHORSPHQWRIDJULFXOWXUDO
WHFKQRORJLHVDLPHGDWDGGUHVVLQJWKHQHHGVRIGLIIHUHQWJHQGHUJURXSV7KHWKUHHWUDLQLQJZRUNVKRSV
FDUULHG RXW GXULQJ WKH SURMHFW SHULRG LPSURYHG WKH NQRZOHGJH DQG VNLOOV RI WKH UHVHDUFKHUV WR
DQDO\]HDQGXQGHUVWDQG WKHQHHGVRI VWDNHKROGHUV LQDJULFXOWXUDOGHYHORSPHQW7KH UHVHDUFKHUV
WUDLQHG DV WUDLQHUV LQ WKH WKLUGZRUNVKRSKDYHEHHQPRWLYDWHG DQGKDYH FKDQJHG WKHLUPLQG
VHWWRZDUGJHQGHUFRQVLGHUDWLRQLQUHVHDUFKSURMHFWDQDO\VLV7KLVZDVLQGLFDWHGLQVRPHRIWKHLU
SURMHFWVZKHUHWKH\XVHGWKH+DUYDUGIUDPHZRUN2YHUKROWHWDOZKLFKWKH\IRXQGWREH
DVWURQJDQGXVHIXOWRROLQHYDOXDWLQJSURMHFWLPSDFWVZLWKJHQGHUFRQVLGHUDWLRQ)RUH[DPSOHD
VPDOOJUDQWSURMHFWIXQGHGE\WKH,QWHUQDWLRQDO3RWDWR&HQWHU&,3LPSOHPHQWHGLQWKH(DVWHUQ
=RQHUHYHDOHGWKDWFXOWXUDODQGUHOLJLRXVGLVFULPLQDWLRQDJDLQVWZRPHQZDVWKHFDXVHRISURMHFW
LPSHUIHFWLRQVEHFDXVHZRPHQZHUHQRWDEOHWRSDUWLFLSDWH7KRXJKPHQZHUHWKHPDLQGHFLVLRQ
PDNHUVLQDOOSURMHFWLVVXHVZRPHQZHUHXVHIXOLQSURYLGLQJLQIRUPDWLRQUHODWHGWRWKHSURMHFW
7KHJHQGHUVWUDWHJLHVZHUHGHYHORSHGE\UHVHDUFKHUVIRUWKHQH[W\HDUV±8QGHU
WKHVHVWUDWHJLHVWKHIROORZLQJRXWSXWVDUHHQYLVDJHGPLOHVWRQHVIRUWKHUHVHDUFKIRUGHYHORSPHQW
VHFWRULQ7DQ]DQLD
% *XLGHOLQHVIRULQFRUSRUDWLRQRIJHQGHUDVSHFWVLQUHVHDUFKSURMHFWVLQSODFH

(YD.LOXOHOH.DQ\HND'HRJUDWLRXV/ZH]DXUDDQG1LQDWXEX/HPD
% 7KH'57VWUXFWXUHVIRUUHYLHZLQJUHVHDUFKSURSRVDOVDUHJHQGHUVHQVLWLYH
% *HQGHUVHQVLWLYHFXUULFXOXPIRU$JULFXOWXUDO7UDLQLQJ,QVWLWXWHV$7,VLQSODFH
% &DSDFLW\RIUHVHDUFKHUVDQGWXWRUVLQJHQGHULVVXHVLPSURYHG
% 'HOLEHUDWHHIIRUWVWRLPSURYHWKHEDODQFHEHWZHHQPDOHDQGIHPDOHUHVHDUFKHUVDQGUHVHDUFK
PDQDJHUVDUHLQSODFH
3DUWLFLSDQWV KDG D IHHOLQJ WKDW WKHSURMHFW FRYHUHGRQO\ D VPDOO QXPEHU RI UHVHDUFKHUV DQG
GHYHORSPHQWZRUNHUV&RQVHTXHQWO\LWLVGLIILFXOWWRVHHDQ\LPSDFWLQDVKRUWWLPH,QIXWXUHWKHUH
LVDQHHGWRWUDLQPRUHWUDLQHUVZKRZLOOFRYHUPRUHVFLHQWLVWVDQGEHQHILFLDULHVRIWHFKQRORJLHV
&XUUHQWVWDWXVRIJHQGHUPDLQVWUHDPLQJLQ'57H[SHULHQFHIURPDFDVHVWXG\
5HFRPPHQGHGJHQGHUEDVHGUHVHDUFKSULRULWLHV
5HVHDUFKHUVZHUHDVNHGWRLGHQWLI\WKRVHDVSHFWVRIWHFKQRORJ\GHYHORSPHQWDQGWUDQVIHULQZKLFK
PHQDQGZRPHQKDYHGLIIHUHQWSULRULWLHV7KHUHZHUHPL[HGUHVSRQVHVEXWWKHFRQFOXVLRQVZHUH
WKDWZRPHQDWWDFKPXFKZHLJKWWRODERUVDYLQJWHFKQRORJLHVDQGIRRGVHFXULW\ZKLOHPHQIDYRU
LQFRPHJHQHUDWLQJDFWLYLWLHV7KLVLPSOLHVWKDWWKHIRFXVRIZRPHQLQWKHVWXG\YLOODJHVZDVWR
KDYH WHFKQRORJLHV WKDW UHGXFH IDUPGUXGJHU\ DQG HQVXUH WKDW WKH IDPLO\EHFRPHV IRRG VHFXUH
ZKLOHPHQFRQWUROOHGWKHIDUPEHQHILWVWKDWZHUHJHQHUDWLQJFDVKVHHDOVR857
7KHUHZHUHGLIIHUHQFHVLQSHUFHSWLRQDQGDWWLWXGHVRQWKHRQJRLQJSURMHFWUHVXOWVEHWZHHQPHQ
DQGZRPHQ:RPHQPDGHXSDQGPHQRIWKHWRWDOUHVSRQGHQWV$ERXWRIWKH
UHVHDUFKHUVVDLGWKDWWKHUHZHUHJHQGHUGLIIHUHQFHVLQSHUFHSWLRQV$OORIWKHUHVSRQGHQWVLQGLFDWHG
WKDWWKHWHFKQRORJLHVKDYHEHHQXVHIXO:RPHQKDGEHQHILWHGIURPWKHWHFKQRORJLHVRIWKH
WRWDOUHVSRQGHQWVDOOZRPHQVDLGWKHWHFKQRORJLHVKDGEHHQ³YHU\EHQHILFLDO´ZKHUHDVQRPDQ
VDLGWKDW6RPHRIUHVSRQGHQWVVDLGWKDWWKHUHZHUHJHQGHUGLIIHUHQFHVLQDFFHVVWRDQGRU
FRQWURORYHUUHVRXUFHVWKDWFRXOGLQIOXHQFHUHVHDUFKGHVLJQ
3DUWLFLSDWLRQLQWHFKQRORJ\GHYHORSPHQWDQGWUDQVIHU
*HQGHUUHVSRQVLYHUHVHDUFKPDQDJHPHQW:RPHQKDGEHHQDFWLYHLQSDUWLFLSDWLQJLQWHFKQRORJ\
GHYHORSPHQWDQGGLVVHPLQDWLRQ2IWKHWRWDOSDUWLFLSDQWVDERXWSDUWLFLSDWHGLQUHVHDUFK
SUREOHPLGHQWLILFDWLRQZRPHQDQGPHQ9HU\IHZIDUPHUVKDGSDUWLFLSDWHGLQSODQQLQJ
VWDJHZRPHQDQGPHQ7KHUHVXOWVDOVRLQGLFDWHGWKDWZRPHQDQGPHQJXLGHG
UHVHDUFKHUVLQWKHVHOHFWLRQRIWULDOVLWHV:LWKRXWWKHLQYROYHPHQWRIERWKZRPHQDQGPHQIDUPHUV
UHVHDUFKSODQQLQJPD\QRWDGHTXDWHO\DGGUHVVJHQGHUFRQFHUQVLQWKHZKROHSURFHVVRIWHFKQRORJ\
GHYHORSPHQWDQGWUDQVIHU
$OWKRXJKZRPHQIDUPHUVUHSUHVHQWHGDKLJKHUSURSRUWLRQWKDQPHQLQSUREOHPLGHQWLILFDWLRQ
DQGVHOHFWLRQRIWULDOVLWHVWKH\ZHUHQRWDGHTXDWHO\UHSUHVHQWHGLQWKHWRSPDQDJHPHQWSRVLWLRQV
WR EH DEOH WR SDUWLFLSDWH HIIHFWLYHO\ LQ WHFKQRORJ\ GHYHORSPHQW DQG WUDQVIHU )RU LQVWDQFH WKH
UHVXOWVVKRZHGWKDWRQO\ZRPHQDQGPHQKDGEHHQOHDGHUVLQIDUPHUUHVHDUFKJURXSV
LQ WKH ]RQH2I WKH VHYHQ SURMHFW SULQFLSDO LQYHVWLJDWRUV LQWHUYLHZHG RQO\ RQHZDV DZRPDQ
7KH GLIIHUHQFH LVPRVW DSSDUHQW DW WKH KLJKHU OHYHOV WKHUHZHUH WZLFH DVPDQ\PHQ LQ VHQLRU
SRVLWLRQVDVZRPHQ)RULQVWDQFHIRUDOO]RQDOUHVHDUFKFHQWHUVWKHSRVLWLRQVRI=RQDO5HVHDUFK
DQG'HYHORSPHQW'LUHFWRU ='5'DQG=RQDO5HVHDUFK&RRUGLQDWRU =5&ZHUHRFFXSLHGE\

7DQ]DQLD
PHQHYHQWKRXJKWKHUHZDVQRVLJQLILFDQWGLIIHUHQFHLQTXDOLILFDWLRQVGHJUHHOHYHOEHWZHHQWKH
JHQGHUV+RZHYHURQHFDQDUJXHWKDWWKHWUDQVLWLRQWRPRUHZRPHQDVSURIHVVLRQDOVLQDJULFXOWXUDO
UHVHDUFKLQ7DQ]DQLDKDVEHHQVORZ7KHUHIRUHZRPHQVFLHQWLVWVKDYHUHPDLQHGDWORZSRVLWLRQVLQ
WKHPDQDJHPHQW+RZHYHUWKHUHDUHDIHZSRVLWLYHH[DPSOHVWRPHQWLRQWKH'LUHFWRUIRU5HVHDUFK
DQG7UDLQLQJLVDVVLVWHGE\IRXUDVVLVWDQW'LUHFWRUVRQHRIZKRPLVDZRPDQ
*HQGHU SULRULWLHV RQ WHFKQRORJ\ GHYHORSPHQW DQG WUDQVIHU )DUPHUV LQGLFDWHG WKHLU SULRULWLHV
IRU WHFKQRORJLHV7KHVH LQFOXGHGZHHGFRQWUROKLJKHU\LHOGLQJYDULHWLHV LUULJDWLRQSURFHVVLQJ
VWRUDJHDQGR[HQL]DWLRQDQLPDOWUDFWLRQWHFKQRORJ\,WZDVUHYHDOHGWKDWJHQHUDOO\PRUHZRPHQ
ZHUHHQJDJHGLQZHHGFRQWURODQGLPSURYHGFURSYDULHWLHVWKDQPHQ0RUHWKDQZRPHQDQG
OHVVWKDQPHQFROODERUDWHGZLWKUHVHDUFKHUVLQFRPELQHGWULDOVIRUKLJK\LHOGLQJYDULHWLHV
DQGZHHGFRQWURO7KLVZDVFRQILUPHGE\ WKH ILQGLQJ WKDW LGHQWLILHG WKHGLIIHUHQFHV LQSULRULW\
DJULFXOWXUDOWHFKQRORJLHVIRUPHQDQGZRPHQ*HQHUDOO\ZRPHQSUHIHUWHFKQRORJLHVWKDWDUHDLPHG
DWUHGXFLQJIDUPGUXGJHU\)RULQVWDQFHPRUHZRPHQSUHIHUUHGWHFKQRORJLHVWKDWPD\UHGXFHZHHGV
FIRIPHQ7KLVLVEHFDXVHPXFKZRPHQ¶VODERULVVSHQWLQZHHGLQJRSHUDWLRQV$ERXW
ZHUHZRPHQZKRSUHIHUDFFHVVLQJKLJK\LHOGLQJYDULHWLHVWKDWZLOOLPSURYHWKHLUKRXVHKROG
IRRGVHFXULW\+RZHYHURIDOOSULRULWLHVWKHUHZHUHQRVWDWLVWLFDOGLIIHUHQFHVREVHUYHGIRUGLIIHUHQW
WHFKQRORJLHVEHWZHHQPHQDQGZRPHQrDW$OVRWKHSULRULWLHVGLGQRWGLIIHUPXFKEHWZHHQ
FDWHJRULHVRIZRPHQPDUULHGVLQJOHGLYRUFHGDQGZLGRZHG
0HQDQGZRPHQUHVSRQGHGLQHTXDOSURSRUWLRQRQVWRUDJHPHQDQGZRPHQZKLFK
VKHGOLJKWIRUWKHQHHGWRLQYHVWLQVWRUDJHIDFLOLWLHV,Q7DQ]DQLDVWRUDJHIDFLOLWLHVPD\WKHPVHOYHV
EH JHQGHU ELDVHG LQ WKDW µZRPHQ¶V FURSV¶ VXFK DV VZHHW SRWDWRHV \DPV DUH RIWHQ SHULVKDEOH
VRWKDWVWRUDJHGHYHORSPHQWIDYRUVPDOHSURGXFHGFURSVVXFKDVULFHFDVKHZQXWV7KHVWXG\
UHYHDOVWKDWLVVXHVRISRVWKDUYHVWORVVHVDQGZDVWDJHDUHFORVHO\ERXQGXSZLWKJHQGHUGLYLVLRQV
RI ODERU DQG WKXV LPSOLFLW DVVXPSWLRQV DERXWZKRZLOO SHUIRUP WKHQHFHVVDU\ZRUN VKRXOGEH
TXHVWLRQHG0DSSLQJRIJHQGHUGLIIHUHQFHVLQSDWWHUQVDQGUHVHDUFKIRUGHYHORSPHQWZRXOGDVVLVW
LQLGHQWLI\LQJZKHUHWKHPDLQWHFKQRORJLFDOERWWOHQHFNVDUHIRUZRPHQDQGPHQ
$JULFXOWXUDOUHVHDUFKZHDNQHVVHVDQGWKUHDWV
%RWKDW'57DQGDOVRGXULQJWKHWUDLQLQJVHVVLRQVWKDWZHUHFRQGXFWHGWKHUHKDVEHHQDQHPSKDVLV
RQIROORZLQJFULWHULDIRUUHVHDUFKSURMHFWVFUHHQLQJDQGDSSURYDOEDVHGRQJHQGHUFRQVLGHUDWLRQV
LQ WHFKQRORJ\GHYHORSPHQWDQGWUDQVIHU%XWZKHQLWFDPHWRLPSOHPHQWDWLRQIHZUHVHDUFKHUV
KDYHFRQVLGHUHGDQDO\]LQJJHQGHUGLPHQVLRQVRI WKHLU LQWHUYHQWLRQV7KHUHKDVEHHQQRFULWLFDO
DQDO\VLVRIWKHJHQGHUDVSHFWVVXFKDVZKRFRQWUROVDQGKDVDFFHVVWRUHVRXUFHVGHFLVLRQPDNLQJ
DQGPRVWLPSRUWDQWO\ZKDWWKHUHVHDUFKDQGWHFKQRORJ\SULRULWLHVRIHDFKJHQGHUDUH
$OWKRXJKUHVHDUFKHUVKDYHUHOHDVHGPDQ\WHFKQRORJLHVLQPRVWFDVHVRQO\DIHZIDUPHUVKDYH
DGRSWHGWKHP857E7KHPHGLXPWHUPSODQFLWHGVRPHRIWKHUHDVRQVIRUORZDGRSWLRQ
RIUHVHDUFKWHFKQRORJLHV²LQSDUWLFXODUWKHIDFWWKDWIDUPHUV¶QHHGVDQGSULRULWLHVKDYHQRWEHHQ
LQFRUSRUDWHG LQ UHVHDUFK SURJUDPV )DUPHUV KDYH DOZD\V EHHQ FRQVLGHUHG VRFLRHFRQRPLFDOO\
FXOWXUDOO\DQGSK\VLFDOO\KRPRJHQHRXVZLWKRXWIRUH[DPSOHDQDO\VLVRIJHQGHUDVSHFWVDVWKH\
DIIHFWDJULFXOWXUDOWHFKQRORJ\GHYHORSPHQWDQGWUDQVIHU
2QHRI WKHPDMRUZHDNQHVVHV LV WKDWPRUHIXQGLQJ LV UHTXLUHG WRHVWDEOLVKIDUPHUQHHGVE\
JHQGHU 1RW DOO SROLF\ DQG GHFLVLRQPDNHUV LQ 7DQ]DQLD DUH FRPSHWHQW LQ UHYLHZLQJ JHQGHU
VHQVLWLYHSURJUDPV*HQGHU LQFRUSRUDWLRQ LQDJULFXOWXUDO UHVHDUFK LQWHUYHQWLRQVDV LQGLFDWHGE\

(YD.LOXOHOH.DQ\HND'HRJUDWLRXV/ZH]DXUDDQG1LQDWXEX/HPD
UHVHDUFKHUVZRXOGQHHGPRUHWLPHDQGIXQGVWREHDQDO\]HGFRPSDUHGWRFRQYHQWLRQDOUHVHDUFK
ZKHUH UHVHDUFKHUVXVXDOO\ UXQ$129$DQGSUHVHQW WKHLU UHVXOWV²PRUHJHQGHU DQDO\VLV WRROV
DQGSUHVHQWDWLRQRIQRYHOJHQGHUGLVDJJUHJDWHG WDEOHVRU UHVXOWV ZKLFKDUH ODFNLQJ LQ$129$
SUHVHQWDWLRQIRUPDWV
*HQGHUSROLF\LQDJULFXOWXUDOUHVHDUFK
$VLWKDVEHHQREVHUYHGGHVSLWHHIIRUWVEHLQJPDGHE\WKHJRYHUQPHQWWKHPDMRULW\RIZRPHQ¶V
QHHGVLQDJULFXOWXUDOGHYHORSPHQWKDYHQRWEHHQZHOODGGUHVVHG7KHJHQGHUSROLF\IRUPXODWHGLQ
DLPHGDWGHYHORSLQJZRPHQE\XVLQJDJHQGHUFRQFHSWXDOIUDPHZRUNZKLFKFRQWULEXWHVWR
EDVLFFRPPXQLW\GHYHORSPHQWDVZHOODVWRWKDWRIWKHQDWLRQDVDZKROH7KHUHKDYHEHHQVRPH
HIIRUWVE\'57DQGYDULRXVSURMHFWVEXWWKH\KDYHQRWDFKLHYHGVLJQLILFDQWLPSDFW7KHUHLVQRFOHDU
JHQGHUSROLF\LQDJULFXOWXUDOUHVHDUFKWRJXLGHJHQGHUPDLQVWUHDPLQJLQWKH'57$OWKRXJKWKHWRS
PDQDJHPHQWLQWKH'HSDUWPHQWLVDZDUHRIJHQGHULWLVQRWSRVVLEOHIRUWKHPWRVHWDVLGHEXGJHWWR
VXSSRUWJHQGHUPDLQVWUHDPLQJHIIRUWV,QDGGLWLRQSROLF\PDNHUVDUHQRWDGHTXDWHO\VHQVLWL]HGWR
DGYRFDWHSROLF\IRUPXODWLRQRQJHQGHUDQGPDNHVXUHLWLVLQVWLWXWLRQDOL]HGDQGPDLQVWUHDPHGLQ
WKH'57+RZHYHUGXULQJWKHFRPLQJ\HDUVWKH'57PDQDJHPHQWLVFRPPLWWHGWRDOORFDWHVRPH
IXQGVWREHXVHGWRVFDOHXSWKHHIIRUWVWKDWKDYHEHHQVWDUWHGDQGWREXLOGRQWKLVSURMHFW
7KH DQDO\VLV RI UHVHDUFK SURMHFWV LQGLFDWHG WKH H[WHQW WR ZKLFK UHVHDUFK DFWLYLWLHV IURP
GLDJQRVLVSODQQLQJWRILHOGLPSOHPHQWDWLRQKDYHQRWEHHQJHQGHUUHVSRQVLYH2QO\DERXWRI
WKHDQDO\]HGUHVHDUFKSURJUHVVUHSRUWVJDYHGDWDGLVDJJUHJDWHGE\JHQGHU)XUWKHUDERXWRI
WKHWRWDOSURJUHVVUHSRUWVZHUHUDWHGE\UHVSRQGHQWVDVSDUWO\DGHTXDWHO\GLVDJJUHJDWHGE\JHQGHU
ZKHUHDVRQO\RISURMHFWVZHUHUDWHGDVDGHTXDWHO\GLVDJJUHJDWHGE\JHQGHU$ERXWRI
WKHWRWDOUHVSRQGHQWVLQWKH(DVWHUQ=RQHVDLGWKDWJHQGHUFULWHULDKDGEHHQXVHGWRDSSURYHWKH
SURMHFWVIRUIXQGLQJSDUWLFXODUO\QXPEHURIZRPHQSDUWLFLSDWLQJLQDSURMHFW2IWKHWRWDOQXPEHU
RIIDUPHUVZKRSDUWLFLSDWHGLQWKHSURMHFWRQO\DERXWZHUHZRPHQ
(QJHQGHUHGSURMHFWLQGLFDWRUV
7KHILQGLQJVIURPWKHDQDO\VLVRIUHVHDUFKSURMHFWSURSRVDOVDQGUHVHDUFKHUVUHYHDOHGWKDWJHQHUDOO\
SURMHFW LQGLFDWRUVZHUHQRWJHQGHUUHVSRQVLYH)RU LQVWDQFH WKH UHVSRQGHQWV VDLG WKDW VLQFH DOO
LQGLFDWRUVZHUHIRUERWKPHQDQGZRPHQWKHUHZHUHQRQHHGWRVSHFLI\VH[ LQ WKHIRUPXODWLRQ
RILQGLFDWRUV2QO\WKUHHHQJHQGHUHGLQGLFDWRUVZHUHLGHQWLILHGIURPWKHDYDLODEOHOLVWRISURMHFWV
DQDO\]HGSHUFHQWDJHRIZRPHQSDUWLFLSDWLQJLQZHHGFRQWUROQXPEHURIZRPHQIHHGLQJQXWULWLRXV
IRRG WR FKLOGUHQ DQG SHUFHQWDJH RIZRPHQ DGRSWLQJ SURFHVVLQJ HTXLSPHQW5HVHDUFKHUVZHUH
DVNHGZKHWKHUWKH\ILQGLWGLIILFXOWWRGHYHORSLPSDFWLQGLFDWRUVGLVDJJUHJDWHGE\JHQGHU²DERXW
RIWKHWRWDOUHVSRQGHQWVVDZQRQHHGIRUJHQGHUGLVDJJUHJDWHGLQGLFDWRUVLQWKHH[HFXWLRQRI
SURMHFWVZKLOHVDLGWKDWDOOLQGLFDWRUVDUHIRUPHQDQGZRPHQDQGRIWKHUHVSRQGHQWV
GLGQRWFRQVLGHUJHQGHULVVXHVLQWKHLUSURMHFWVDWDOO
/HVVRQVOHDUQHG
6HYHUDOOHVVRQVFDQEHGUDZQIURPWKH\HDUSURMHFWRQJHQGHUPDLQVWUHDPLQJLQUHVHDUFKIRU
GHYHORSPHQW

7DQ]DQLD
% 0DLQVWUHDPLQJJHQGHUDQDO\VLVLQDJULFXOWXUDOWHFKQRORJ\GHYHORSPHQWDQGWUDQVIHUZLOO
QRWEHDFKLHYHGLIDZDUHQHVVDQGVHQVLWL]DWLRQDUHQRWFDUULHGRXWDWDOOOHYHOVSDUWLFXODUO\
WR SROLF\PDNHUV SODQQHUV ORFDO JRYHUQPHQW DXWKRULWLHV FRPPXQLWLHV DQG IDUPHU
JURXSV7KXV WKHUH LV D QHHG WR GHYHORS JHQGHUDQDO\VLV FDSDFLW\ LQ ORFDO JRYHUQPHQW
DXWKRULWLHVDQGFRPPXQLWLHVZKHUHPRVWRIDJULFXOWXUDOWHFKQRORJLHVDUHEHLQJGHYHORSHG
DQGLPSOHPHQWHG ,WZLOOWDNHVRPHWLPHWRFKDQJHWKHUHVHDUFKHUV¶PLQGVHWRQJHQGHU
LQFRUSRUDWLRQ7KHNH\LVVXHLVKRZWRLGHQWLI\DQGZRUNZLWKGULYHUVIRUFKDQJHDQGKRZ
WRLQYROYHNH\LQWHUQDO'57DQGH[WHUQDOHJFRPPXQLWLHVORFDOJRYHUQPHQWDXWKRULWLHV
DQG FLYLOVRFLHW\ RUJDQL]DWLRQV VWDNHKROGHUV7KLVPHDQV WKDW JHQGHUPDLQVWUHDPLQJ LQ
DJULFXOWXUDOGHYHORSPHQWQHHGVWREHORRNHGDWLQDKROLVWLFDSSURDFKRINH\VWDNHKROGHUV
% *HQGHUVHQVLWLYHUHVHDUFKIRUGHYHORSPHQWLVDYDOXDEOHDSSURDFKWRLGHQWLI\ZD\VLQZKLFK
JHQGHUSURGXFHUJURXSVDUHGLIIHUHQWO\DIIHFWHGE\SURFHVVHVRIIDUPOHYHOWHFKQRORJLFDO
FKDQJH7KHDSSURDFKDOVRSURYLGHVRSSRUWXQLWLHVLQZKLFKJHQGHUELDVHVLQRUJDQL]DWLRQV
DIIHFWWKHLPSOHPHQWDWLRQDQGRXWFRPHRIDJULFXOWXUDOUHIRUPSROLFLHV
% 'HYHORSLQJODERUVDYLQJWHFKQRORJLHVHJR[ZHHGHUDQGSODQWHUFDVVDYDDQGVRUJKXP
SURFHVVLQJPDFKLQHU\ FDQ SURYLGHPDMRU VRFLDO DQG HFRQRPLF EHQHILWV SDUWLFXODUO\ IRU
ZRPHQDQGWKHLUIDPLOLHV7KXVDQ\5	'HQGHDYRUZLOORQO\EHVXFFHVVIXOLIWHFKQRORJ\
SUHIHUHQFHVDUHDQDO\]HGFULWLFDOO\RQDJHQGHUSHUVSHFWLYH
% 7KH ILQGLQJV VKHG OLJKW RQ WKH OLQNDJHV EHWZHHQ JHQGHU SRYHUW\ DQG WKH GHPDQG
UHVSRQVLYHQHVVRIWHFKQRORJ\%HWWHUVXVWDLQHGXVHRIDJULFXOWXUDOWHFKQRORJLFDOSDFNDJHV
LV VLJQLILFDQWO\ DVVRFLDWHGZLWK D EHWWHU JHQGHU DQG SRYHUW\ VHQVLWLYLW\ LQ WKH GHPDQG
UHVSRQVLYHQHVV RI SURMHFWV XVHU LQIOXHQFH DQG FRQWURO RYHU SURMHFW LPSOHPHQWDWLRQ
VKDULQJRIUHVHDUFKRSHUDWLRQDOZRUNDQGEHQHILWVGXULQJRSHUDWLRQDQGXVHUPHQZRPHQ
VDWLVIDFWLRQ7KHFXUUHQWVXSSO\GULYHQDJHQGDRILQQRYDWLRQVFDQQRWUHVSRQGHIIHFWLYHO\WR
WKHFRPSOH[VRFLDODQGHQYLURQPHQWDOUHDOLWLHVRIYXOQHUDEOHUXUDOJURXSV
% 'HYHORSPHQWRIDJULFXOWXUDOWHFKQRORJLHVDQGGLVVHPLQDWLRQZRXOGEULQJSRVLWLYHLPSDFW
DQGEHVXVWDLQHGZKHQUHVHDUFKSURMHFWVRIIHULQIRUPHGFKRLFHVWRERWKPHQDQGZRPHQ
SRRU DQG EHWWHU RII WKXV HPSRZHULQJ WKHP WR LQIOXHQFH WKH SURFHVV RI UHVHDUFK IRU
GHYHORSPHQW7KLVZRXOGLPSO\WKDWFULWLFDODQDO\VLVRIJHQGHUGLIIHUHQFHVZRXOGLQIOXHQFH
UHVHDUFKGHVLJQ
% 7KHXVHRIPXOWLPHWKRGDSSURDFKHVTXHVWLRQQDLUHIRFXVJURXSGLVFXVVLRQNH\LQIRUPDQWV
JURXSLQWHUYLHZVSDUWLFLSDWRU\OHDUQLQJDQGDFWLRQUHVHDUFKLVSDUWLFXODUO\LPSRUWDQWIRU
WKHDVVHVVPHQWRIYDULDEOHVVXFKDVJHQGHUVHQVLWLYHSDUWLFLSDWLRQUHVRXUFHDFFHVVFRQWURO
DQGRZQHUVKLS,IDGRSWHGWKHVHDSSURDFKHVZRXOGKHOS'57XVHJHQGHUVHQVLWLYHSODQQLQJ
DQGEXGJHWLQJSROLF\IRUPXODWLRQPDQDJHPHQWDQGRUJDQL]DWLRQ
% *HQGHUDQDO\WLFDO IUDPHZRUN SURYHG WR EH D VWURQJ WRRO IRU DQDO\]LQJ JHQGHUVHQVLWLYH
YDULDEOHVLQDJULFXOWXUDOWHFKQRORJ\GHYHORSPHQWDQGWUDQVIHU
% ,W VHHPV WKDW IDUPHUV ILQG LW GLIILFXOW WR FKDQJH WKH JHQGHU UROHV GXH WR LQEXLOW FXOWXUH
FXVWRPVDQGWDERRVZKLFKDUHELDVHGDJDLQVWZRPHQLQVRFLHWLHV WKDWIROORZDSDWHUQDO
V\VWHPSDUWLFXODUO\LQUXUDODUHDV)RUH[DPSOHDPDUULHGZRPDQFDQQRWDFFHVVFRQWURO
DQGRZQDFDVKFURSDQGLQVRPHSODFHVZRPHQDUHQRWDOORZHGWRSDUWLFLSDWHLQWHFKQRORJ\
GHYHORSPHQWDQGLPSOHPHQWDWLRQ

(YD.LOXOHOH.DQ\HND'HRJUDWLRXV/ZH]DXUDDQG1LQDWXEX/HPD
% ,QFRUSRUDWLRQ RI JHQGHU DQDO\VLV DQG JHQGHUGLVDJJUHJDWHG GDWDZRXOG QHHGPRUH WLPH
FRPSDUHG WR FRQYHQWLRQDO ELRORJLFDO VFLHQWLILF DQDO\VLV DQGSUHVHQWDWLRQXVLQJ$129$
IRUPDW
% ,Q '57 WKHUH DUH ZHOOTXDOLILHG UHVHDUFKHUV ZKR FDQ EH LQVWUXPHQWDO LQ JHQGHU
PDLQVWUHDPLQJ
% $JULFXOWXUDO WHFKQRORJLHVDUH LQSODFHZKLFKFDQEHGLVVHPLQDWHGWDUJHWLQJWKHGLIIHUHQW
JHQGHU FDWHJRULHV HJ ODERUVDYLQJ WHFKQRORJLHV IRRG VHFXULW\ 3UHYLRXVO\ WKHVH
WHFKQRORJLHVKDYHQRWEHHQWDUJHWLQJWKHGLIIHUHQWJHQGHUFDWHJRULHV
% :KHQ GHYHORSLQJ WHFKQRORJLHV WKHUH LV D QHHG WR GHYHORS SULRULWLHV EDVHG RQ JHQGHU
FDWHJRULHVEHFDXVHRIWKHLUGLIIHUHQWSUHIHUHQFHV)RUH[DPSOHWKHZRPHQ¶VSUHIHUHQFHV
ZHUH IRU WHFKQRORJLHV WKDW VROYH SUREOHPV RI KRXVHKROG IRRG VHFXULW\ QXWULWLRQ HWF
ZKHUHDVPHQSUHIHUUHGWHFKQRORJLHVWKDWLQFUHDVHWKHKRXVHKROGLQFRPH
% ,QWHUHVWLQJHQGHULVVXHVFDQEHEXLOWWKURXJKFRQWLQXRXVWUDLQLQJRIWKHGLIIHUHQWVWDNHKROGHUV
7KHLPSRUWDQFHRIKDYLQJDFXUULFXOXPWKDWDGGUHVVHVJHQGHUDVSHFWVLQWKH'57WUDLQLQJ
LQVWLWXWHVZLOOHQKDQFHJHQGHUPDLQVWUHDPLQJHIIRUWV
% +DYLQJ D JHQGHU VXSSRUW WHDP LQ WKH '57 V\VWHP ZLOO SRVLWLYHO\ VWHHU WKH ZKHHO RI
PDLQVWUHDPLQJJHQGHU
&RQFOXVLRQ
([SHULHQFHIURPWKHVWXG\RQWKHVWDWXVDQGRSSRUWXQLWLHVIRUPDLQVWUHDPLQJJHQGHULQQDWLRQDO
DJULFXOWXUDO UHVHDUFK VKRZHG WKDW DPDMRULW\RI UHVSRQGHQWVZHUHDZDUHRIJHQGHU LQFOXVLRQ LQ
WHFKQRORJ\GHYHORSPHQWDQGWUDQVIHU+RZHYHUDPDMRULW\ODFNHGNQRZOHGJHDQGVNLOOVRQJHQGHU
DQDO\VLVVRPDLQVWUHDPLQJJHQGHULQWKHLUUHVHDUFKUHPDLQVDSUREOHPWREHVROYHG
)LQGLQJVVKRZHGWKDWWKHQHHGVRIPHQDQGZRPHQGLIIHUWRWKHH[WHQWRILQIOXHQFLQJSUREOHP
LGHQWLILFDWLRQ UHVHDUFK GHVLJQ WHFKQRORJLFDO FKRLFHV DQG WHFKQRORJ\ DGRSWLRQ )XUWKHUPRUH
GHVFULSWLYH DQDO\VLV LQGLFDWHV WKDW ZRPHQ ZHUH LQ IDYRU RI ODERUVDYLQJ DQG IRRGVHFXULW\
WHFKQRORJLHVVXFKDVZHHGFRQWUROR[HQL]DWLRQSURFHVVLQJDQGVWRUDJH+RZHYHUZRPHQIDUPHUV¶
SULRULWLHVLQFOXGLQJR[HQL]DWLRQGDLU\LQJSURFHVVLQJDQGVWRUDJHDUHFXUUHQWO\QRWDGHTXDWHO\
DGGUHVVHGE\UHVHDUFKHUVLQWKHLGHQWLILHGRQJRLQJUHVHDUFKDFWLYLWLHV
$WWKHRWKHUHQGRIWKHVFDOHWKHUHLVDQHHGWRUHDOL]HWKHSROLWLFDOFRPPLWPHQWWRHQVXUHWKH
LQYROYHPHQWRIWRSOHYHOOHDGHUVZKRZLOOSURYLGHVXSSRUWIRUWKHLQWHJUDWLRQRIJHQGHUVHQVLWLYH
SDUWLFLSDWRU\DSSURDFKHVLQUHVHDUFKE\FRPPLWWLQJVWDIIWLPHDQGUHVRXUFHVDQGLQVWLWXWLQJQHHGHG
SROLFLHVDQGSURFHGXUHV&RQWLQXRXVDQGVXVWDLQDEOHFDSDFLW\EXLOGLQJRILQGLYLGXDOVLVQHHGHGWR
HTXLSWKHPZLWKQHFHVVDU\NQRZOHGJHDQGVNLOOVWKDWZLOOLQIOXHQFHFKDQJHLQWKHLURUJDQL]DWLRQVWR
HQDEOHWKHPWRDGGUHVVWKHQHHGVRIWKHGLIIHUHQWJHQGHUFDWHJRULHVE\LQWHJUDWLQJJHQGHUVHQVLWLYH
UHVHDUFKDSSURDFKHVLQWRDOOWKHZRUNSODQV
7KXV DQ\ HQGHDYRU LQ UHVHDUFK IRU GHYHORSPHQW FRXOG EH PRUH VXFFHVVIXO LI WHFKQRORJ\
SUHIHUHQFHVDUHDQDO\]HGFULWLFDOO\RQJHQGHUSHUVSHFWLYHDQGWKHUHPXVWEHDSROLWLFDOZLOODQG
VHULRXVFRPPLWPHQWDWDOOOHYHOV

7DQ]DQLD
5HIHUHQFHV
+RZDUG 3/  :RPHQ DQG SODQWV *HQGHU UHODWLRQV LQ ELRGLYHUVLW\ PDQDJHPHQW DQG
FRQVHUYDWLRQ8QLWHG.LQJGRP=('%RRNV
2YHUKROW&$QGHUVRQ0%&ORXG.$XVWLQ-(G*HQGHU5ROHVLQ'HYHORSPHQW3URMHFWV
$&DVH%RRN.XPDULDQ3UHVV6WHUOLQJ9$
7RRPH\*$FFRXQWLQJIRUJHQGHULQSDUWLFLSDWRU\DJULFXOWXUDOUHVHDUFK,'5&3XEOLFDWLRQ
3URMHFW1R
8578QLWHG5HSXEOLFRI7DQ]DQLD:RPHQDQG*HQGHU'HYHORSPHQW3ROLF\0LQLVWU\RI
&RPPXQLW\'HYHORSPHQW:RPHQ¶V$IIDLUVDQG&KLOGUHQ'DUHV6DODDP7DQ]DQLD
8578QLWHG5HSXEOLFRI7DQ]DQLDD$JULFXOWXUDO6HFWRU'HYHORSPHQW6WUDWHJ\$6'6
0LQLVWU\RI$JULFXOWXUHDQG)RRG6HFXULW\'DUHV6DODDP7DQ]DQLD
8578QLWHG5HSXEOLFRI7DQ]DQLDE$JULFXOWXUDO6HFWRU'HYHORSPHQW3URJUDPPH$6'3
0LQLVWU\RI$JULFXOWXUHDQG)RRG6HFXULW\'DUHV6DODDP7DQ]DQLD
8578QLWHG5HSXEOLFRI7DQ]DQLD5HYLHZRI&URS6SHFLDOIDFWRUDQG6RFLR(FRQRPLF
5HVHDUFK 3URJUDPPHV LQ WKH'HSDUWPHQW RI5HVHDUFK1HWZRUN )LQDO5HSRUW 0D\ 
'HSDUWPHQWRI5HVHDUFKDQG'HYHORSPHQW0$)6'DUHV6DODDP
8578QLWHG5HSXEOLFRI7DQ]DQLD0RQLWRULQJDQG(YDOXDWLRQ6XUYH\5HSRUW)DUPHUV
3DUWLFLSDWLQJLQRQ)DUP5HVHDUFK
8578QLWHG5HSXEOLFRI7DQ]DQLDD$JULFXOWXUDO6HUYLFHV6XSSRUW3URJUDPPH0LQLVWU\
RI$JULFXOWXUHDQG)RRG6HFXULW\'DUHV6DODDP7DQ]DQLD
8578QLWHG5HSXEOLFRI7DQ]DQLDE0HGLXP7HUP3ODQIRU1DWLRQDO$JULFXOWXUDO5HVHDUFK
6\VWHP  ±  'RFXPHQW IRU LPSOHPHQWDWLRQ RI SKDVH ,,, RI DJULFXOWXUDO
UHVHDUFKDQGH[WHQVLRQLQ7DQ]DQLD

0DLQVWUHDPLQJSDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLVLQ1DWLRQDO$JULFXOWXUDO
5HVHDUFK2UJDQLVDWLRQ1$528JDQGD
5XWK.DEDQ\RURDQG*DUG7XU\DPXUHHED
*HQGHUPDLQVWUHDPLQJDQDO\VLVDVDUHVXOWRIWKHJHQGHUPDLQVWUHDPLQJSURMHFW
,QLWLDWLQJWKHGHYHORSPHQWRIDJHQGHUDFWLRQSODQLQ1$52
1$52KDGQRWKDGDJHQGHUDFWLRQSODQIRUDORQJWLPH,QYLHZRIWKLV1$52²ZLWKWKHDVVLVWDQFH
RIWKH&RQVXOWDWLYH*URXSRQ,QWHUQDWLRQDO$JULFXOWXUDO5HVHDUFK&*,$56\VWHPZLGH3URJUDP
RQ3DUWLFLSDWRU\5HVHDUFK DQG*HQGHU$QDO\VLV IRU7HFKQRORJ\'HYHORSPHQW DQG ,QVWLWXWLRQDO
,QQRYDWLRQ 3URJUDP 35*$ 3URJUDP DQG WKH $VVRFLDWLRQ IRU 6WUHQJWKHQLQJ $JULFXOWXUDO
5HVHDUFKLQ(DVWHUQDQG&HQWUDO$IULFD$6$5(&$(DVWHUQDQG&HQWUDO$IULFD3URJUDPPHRQ
$JULFXOWXUDO3ROLF\$QDO\VLV(&$3$3$²RUJDQL]HGDSDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLV
SODQQLQJVHPLQDUDWWHQGHGE\WKH'LUHFWRUVRI,QVWLWXWHVDQG7KHPH/HDGHUV7KHPDLQREMHFWLYH
RIWKHVHPLQDUZDVWRGHYHORSDQDFWLRQSODQIRUPDLQVWUHDPLQJSDUWLFLSDWRU\UHVHDUFKDQGJHQGHU
DQDO\VLVLQWKH1$56¶DFWLYLWLHV3DUWLFLSDQWVGLVFXVVHGLVVXHVDULVLQJIURPJURXSSUHVHQWDWLRQVRQ
PDLQVWUHDPLQJSDUWLFLSDWRU\UHVHDUFKDQGDJHQGHUDQDO\VLVIUDPHZRUNEDVHGRQSURSRVHGDFWLRQV
XQGHUILYHPDLQKHDGLQJVDVLQGLFDWHGEHORZ
$,QVWLWXWLRQDOOHDGHUVKLSFRPPLWPHQW
% 6WUHQJWKHQ DQG RSHUDWLRQDOL]H WKH FRPPLWPHQW WRPDLQVWUHDPLQJ SDUWLFLSDWRU\ UHVHDUFK
DQGJHQGHUDQDO\VLVLQ1$52DQG3XEOLF$JULFXOWXUDO5HVHDUFK,QVWLWXWHV3$5,V
% 2SHUDWLRQDOL]H H[LVWLQJ SROLF\ DQGSKLORVRSKLFDO UDWLRQDOH RI SDUWLFLSDWRU\ UHVHDUFK DQG
JHQGHUDQDO\VLVLQDJULFXOWXUDOUHVHDUFKIRUGHYHORSPHQW
% 6KRXOG XQORFN WKH VRFLDOLQFOXVLRQ DVSHFWV ZLWKLQ WKH FXUUHQW PLVVLRQ VWDWHPHQW DQG
DGYRFDWHIRU LWV UHYLHZDQGLPSOHPHQWSROLFLHVSURFHGXUHVDQGV\VWHPVVR WKDW1$52
EHFRPHVJHQGHUUHVSRQVLYH
% &RQGXFW VWUHQJWKV ZHDNQHVVHV RSSRUWXQLWLHV DQG WKUHDWV 6:27 DQDO\VLV RI H[LVWLQJ
SROLFLHV SURFHGXUHV DQG V\VWHPV WR LGHQWLI\ JDSV FRQVWUDLQWV DQG RSSRUWXQLWLHV IRU
SDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLV
% 'HYHORS D VWUDWHJ\ IRU DGGUHVVLQJ JDSV FRQVWUDLQWV DQG RSSRUWXQLWLHV LGHQWLILHG E\ WKH
6:27
% 'HYHORSDQDFWLRQSODQLQFOXGLQJEXGJHW
% (VWDEOLVKDQGIDFLOLWDWHDFRUHWHDPZLWKVSHFLILFWHUPVRIUHIHUHQFHWROHDGSDUWLFLSDWRU\
UHVHDUFKDQGJHQGHUDQDO\VLVLQ1$52
% ,GHQWLI\DFRQWDFWSHUVRQDWHDFK3$5,DQGDW1$526HFUHWDULDW1$526(&
% &RQWUDFW D FRQVXOWDQW IRU WHFKQLFDO EDFNVWRSSLQJ LQ SDUWLFLSDWRU\ UHVHDUFK DQG JHQGHU
DQDO\VLVDVDQGZKHQQHHGDULVHV

8JDQGD
%7HFKQLFDOFDSDFLW\
% &DSDFLW\EXLOGLQJDQGNQRZOHGJHPDQDJHPHQWRQJHQGHULVVXHV
% 7UDLQVWDIIWRLQFUHDVHFDSDFLW\IRUJHQGHUDQDO\VLVDWDOOOHYHOV
% &RQGXFWFRPSUHKHQVLYHFDSDFLW\GHYHORSPHQWQHHGVDVVHVVPHQWIRUDOO3$5,V
% 0DLQVWUHDPSDUWLFLSDWRU\ UHVHDUFK DQGJHQGHU DQDO\VLV LQ ORQJUDQJH VWUDWHJLF SODQQLQJ
DFURVVWKHPHV
% 3UHSDUH D XVHUIULHQGO\ SDUWLFLSDWRU\ UHVHDUFK DQG JHQGHU DQDO\VLV PDQXDO WR JXLGH
LPSOHPHQWDWLRQRIPDLQVWUHDPLQJWKHPHV
% 'LVDJJUHJDWH SURMHFW GDWD LQFOXGLQJ SDUWLFLSDWLRQ RI GLIIHUHQW VH[ JHQGHU DQG VRFLR
HFRQRPLFJURXSV
% ,GHQWLI\KRZJHQGHUIDFWRUVLQIOXHQFHDFKLHYHPHQWRISURMHFWJRDOV
% ,GHQWLI\VH[JHQGHUDQGVRFLRHFRQRPLFJURXSVPRVWDIIHFWHGE\SURMHFWLQWHUYHQWLRQVDQG
HQVXUHWKHLUIXOOSDUWLFLSDWLRQ
% 5HFRQILJXUHUHVRXUFHVWRPDWFKWKHVRFLRHFRQRPLFQHHGVRIWKHSHRSOH
% ,GHQWLI\ DQG DGGUHVV FXOWXUDO SUDFWLFHV WKDW XQGHUPLQH JHQGHU HTXDOLW\ EHQHILFLDO DQG
KDUPIXOVRFLRFXOWXUDOQRUPVDQGSUDFWLFHVWKDWFDQEHXVHGWRHQKDQFHVRFLDOFKDQJH
% (QFRXUDJHKROLVWLFVWDNHKROGHUSDUWLFLSDWLRQLQSURMHFWGHYHORSPHQW
% 'HYHORS VWUDWHJLF SDUWQHUVKLSV ZLWK VWDNHKROGHUV ZKR KDYH FRUH FRPSHWHQFLHV LQ
SDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLV
&$FFRXQWDELOLW\
% 'HYHORSSDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLVLQGLFDWRUVIRUPRQLWRULQJDQGHYDOXDWLRQ
0	(RISURMHFWSURFHVVHVRXWSXWVRXWFRPHVDQGLPSDFWV
% ,QWHJUDWHSDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLVLQSURSRVDOVFUHHQLQJSURFHVV
% 'LVDJJUHJDWHGDWDE\VH[JHQGHUDQGVRFLRHFRQRPLFVWDWXVLQUHSRUWV
'2UJDQL]DWLRQDOFXOWXUH
% 7UDQVIRUPSROLFLHVFRQWUDFWVDQGJUDQWVLQKDUPRQ\ZLWKJHQGHUPDLQVWUHDPLQJJRDOVDQG
DSSURDFKHV
% ,GHQWLI\JRRGSUDFWLFHVDQGOHVVRQVOHDUQHGIURPSDUWLFLSDWRU\UHVHDUFKDQGJHQGHUDQDO\VLV
PHWKRGVDQGGLVVHPLQDWHGLVDJJUHJDWHGLQIRUPDWLRQDERXWWKHPWRVWDIIDQGVWDNHKROGHUVDW
FRPPXQLW\OHYHO
% 0DQDJHFKDQJHLQLQVWLWXWLRQDOFXOWXUHVDQGYDOXHVWRHQKDQFHDSSUHFLDWLRQRISDUWLFLSDWRU\
UHVHDUFKDQGJHQGHUDQDO\VLVLQLQWHJUDWHGDJULFXOWXUDOUHVHDUFKIRUGHYHORSPHQW
% 'HYHORSDQGHVWDEOLVKPHFKDQLVPVIRUKDUPRQL]DWLRQDQGFRQIOLFWUHVROXWLRQ

5XWK.DEDQ\RURDQG*DUG7XU\DPXUHHED
($JHQGHUUHVSRQVLYHVWUDWHJLFSODQGHYHORSHG
% 'HYHORSDQGGLVVHPLQDWHJHQGHUPDLQVWUHDPLQJJXLGHOLQHV
% (TXLS1$52VWDIIDWDOOOHYHOVZLWKSDUWLFLSDWRU\DSSURDFKHVDQGJHQGHUDQDO\VLVWRROV
% 3URGXFHDJHQGHUPDLQVWUHDPLQJVWUDWHJLFSODQ
'HYHORSPHQWRID\HDUJHQGHUSURSRVDOE\WKH1$52SDUWLFLSDQWV
7KH YLVLRQ RI JHQGHUPDLQVWUHDPLQJ LQ1$52 LV WR HQVXUH VXVWDLQDELOLW\ RI SURJUDPV JHDUHG
WRZDUGSRYHUW\HUDGLFDWLRQ7KLVSURFHVVVHHNV WRVWUHQJWKHQ WKHH[LVWLQJRUJDQL]DWLRQDOVHWXS
ZKLFK LQFOXGHVSROLFLHV SUDFWLFHV DQGSURFHVVHV WKDW JXLGH WKHGHYHORSPHQWRI1$52¶VSODQV
DQGSURJUDPV7KHVHFKDOOHQJHVUHTXLUHFKDQJHVLQSURFHGXUHVDQGRSHUDWLRQVWRPDNHWKHPPRUH
UHVSRQVLYHWRWKHQHHGVSULRULWLHVDQGDVSLUDWLRQVRIVPDOOVFDOHIDUPLQJFRPPXQLWLHVRISRRUPHQ
DQGZRPHQ
7KHUHVHDUFKV\VWHPQHHGVWRWDNHLQWRDFFRXQWWKHVWUDWHJLFJHQGHUQHHGVRIWKHSRRU2QWKH
RWKHUKDQGJHQGHULVVXHVQHHGWREHDGGUHVVHGDWDGDSWLYHDQGGLVVHPLQDWLRQVWDJHV$OOSURJUDPV
RI WKH1$525HVHDUFK ,QVWLWXWHV 5,V DQG WKH=RQDO$JULFXOWXUDO5HVHDUFKDQG'HYHORSPHQW
,QVWLWXWHV=$5',VZLOOWHVWQHZDSSURDFKHVLQEXLOGLQJXSDJHQGHUUHVSRQVLYH1$562SHUDWLRQDO
PHWKRGRORJLHV IRUJHQGHUPDLQVWUHDPLQJZLOOSOD\DNH\UROH LQGLUHFWLQJ WKH UHVHDUFKDJHQGD
DVZHOODV LQVWUHQJWKHQLQJ WKHGHYHORSPHQWRIDJHQGHUUHVSRQVLYHPRQLWRULQJPHFKDQLVPIRU
1$52
0DLQVWUHDPLQJ JHQGHU LQ 1$52 PHDQV WKDW OHJLWLPDF\ RI JHQGHU UHVSRQVLYHQHVV LQ
WHFKQRORJ\GHYHORSPHQWJHQHUDWLRQDQGWUDQVIHUSURFHVVHVLVDIXQGDPHQWDOYDOXHIRUDJULFXOWXUH
UHVHDUFKIRUGHYHORSPHQW7KLVZLOOXOWLPDWHO\VXSSRUWWKHDFKLHYHPHQWRIVRFLDODQGHFRQRPLF
WUDQVIRUPDWLRQ1$52UHFRJQL]HVWKLVDVDIXQGDPHQWDOYDOXHWKDWVKRXOGEHUHIOHFWHGWKURXJKRXW
WKHRUJDQL]DWLRQ
&XUUHQWVWDWXVRIJHQGHUPDLQVWUHDPLQJLQWKHRUJDQL]DWLRQ
,QRUGHUWRGHYHORSDQDSSURSULDWHVWUDWHJ\IUDPHZRUNIRUJHQGHUPDLQVWUHDPLQJLQ1$52D*HQGHU
7DVN)RUFHZDVHVWDEOLVKHG WKHPDLQIRFXVRIZKLFKZDVWRGHYHORSDSSURSULDWHLQWHUYHQWLRQV
PHDVXUHVDQGQHFHVVDU\DFWLRQWKDWZLOOVXSSRUWJHQGHUPDLQVWUHDPLQJLQWKHRUJDQL]DWLRQ7KH
7DVN)RUFHUHYLHZHGSULPDU\DQGVHFRQGDU\GDWDWKDWZHUHUHODWHGWRJHQGHUZLWKLQDQGRXWVLGH
8JDQGD ,W DOVR GHYHORSHG D FKHFNOLVW DQG JXLGHOLQHV IRU GDWD FROOHFWLRQ WKURXJK FRQVXOWDWLRQV
ZLWKYDULRXVVWDNHKROGHUVDQGSDUWQHUVLQFOXGLQJDFURVVVHFWLRQRIVWDIIDW1$52KHDGTXDUWHUV
1$526HFUHWDULDWWRSPDQDJHPHQWRI1$52DQG5,VUHOHYDQW0DNHUHUH8QLYHUVLW\IDFXOWLHV
VHOHFWHG GLVWULFWEDVHG H[WHQVLRQZRUNHUV DQG IDUPHU JURXSV JRYHUQPHQWPLQLVWULHV LQFOXGLQJ
0LQLVWU\ RI$JULFXOWXUH$QLPDO ,QGXVWU\ DQG)LVKHULHV 0$$,)0LQLVWU\ RI*HQGHU/DERXU
DQG6RFLDO'HYHORSPHQW0*/6'0LQLVWU\RI(GXFDWLRQDQG6SRUWV02(6VHOHFWHGSULYDWH
VHFWRULQVWLWXWLRQV1*2VIDUPHURUJDQL]DWLRQVDQGGRQRUV$OOWKHVHVWDNHKROGHUVZHUHFRQVXOWHG
IRUWKHLULQSXWWRWKHLQWHJUDWLRQRIJHQGHUPDLQVWUHDPLQJFRQFHUQVLQ1$52¶VUHVHDUFKDJHQGD
,QWKH1$52PHGLXPWHUPSODQ±JHQGHUDVSHFWVZHUHWDNHQLQWRDFFRXQWLQDOO
VWDJHVRI WKHSURMHFWF\FOHDQGZHUHDOVRUHIOHFWHGDWDOO OHYHOVVXFKDVPDQDJHPHQW UHVHDUFK
DQG RXWUHDFKZLWK WKH RYHUDOO JRDO RI JHQGHUPDLQVWUHDPLQJ LQ1$52 WR HQKDQFH HIILFLHQF\
VXVWDLQDELOLW\DQGEHWWHUXWLOL]DWLRQRIKXPDQDQGQDWXUDOUHVRXUFHVVRDVWRHIIHFWLYHO\FRQWULEXWH
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WR IRRG VHFXULW\ DQG SRYHUW\ HUDGLFDWLRQ 7KH IROORZLQJ DUH 1$52¶V REMHFWLYHV IRU JHQGHU
PDLQVWUHDPLQJ
% 'HYHORSDJHQGHUVWUDWHJ\WRJXLGHWKHPDLQVWUHDPLQJRIJHQGHULQ1$52
% (QKDQFHFDSDFLW\DWDOOOHYHOVIRUJHQGHUUHVSRQVLYHWHFKQRORJ\QHHGVDVVHVVPHQW
% 'HYHORSDQGSURPRWHWKHXVHRIJHQGHUDQDO\VLVWRROVLQDJULFXOWXUDOUHVHDUFKDQGRXWUHDFK
DFWLYLWLHV
% 6XSSRUW WKH HVWDEOLVKPHQW DQG XVH RI D JHQGHUGLVDJJUHJDWHG GDWDEDVH IRU 1$52
DFWLYLWLHV
% 'HYHORSDQGHVWDEOLVKDSDUWLFLSDWRU\0	(PHFKDQLVPWRDVVHVVSURJUHVVDQGSHUIRUPDQFH
RI1$52JHQGHUPDLQVWUHDPLQJLQLWLDWLYHV
,QRUGHUWRDYDLOUHVHDUFKUHODWHGVHUYLFHVWRPDOHDQGIHPDOHEHQHILFLDULHV1$52ZLOOHQVXUH
WKDWWHFKQRORJ\GHYHORSPHQWDQGGLVVHPLQDWLRQDUHJHQGHUUHVSRQVLYHDQGDFFHSWDEOHLQOLQHZLWK
WKHLGHQWLILHGQHHGV$VDUHVXOWWKHUHZLOOEHDQHHGIRUVWUHQJWKHQLQJOLQNDJHVEHWZHHQUHVHDUFKHUV
DQGFOLHQWVWKURXJKVSHFLILFLQWHUYHQWLRQV7KHLQWHUYHQWLRQVZLOOWDNHLQWRDFFRXQWWKHGLIIHUHQW
VRFLRHFRQRPLFDQGJHQGHUFDWHJRULHVDQGDOVRWKHDJULFXOWXUDODGYLVRU\VHUYLFHSURYLGHUV7KH
DJULFXOWXUDODGYLVRU\VHUYLFHSURYLGHUVDUHH[SHUWVLQUHOHYDQWILHOGVWKDWDUHFRQWUDFWHGWRWUDLQDQG
HPSRZHUWKHIDUPLQJFRPPXQLW\RURWKHUFDWHJRULHVLQYDOXHFKDLQVZLWKVNLOOVDQGNQRZOHGJH
RQ LPSURYHPHQW RI WKH HQWHUSULVHV ,I IRU H[DPSOH D JURXQGQXW HQWHUSULVH LV SULRULWL]HG E\ D
IDUPLQJFRPPXQLW\WKHVHUYLFHSURYLGHULVLGHQWLILHGWRSURYLGHWKHQHFHVVDU\VNLOOVLQJURXQGQXW
SURGXFWLRQ7KHVHVHUYLFHSURYLGHUVQHHGWREHHTXLSSHGZLWKJHQGHUFRQFHSWVDQGVNLOOVDVWKH\
GHOLYHUWKHLUVHUYLFHVWRWKHIDUPLQJFRPPXQLWLHV
*HQGHU PDLQVWUHDPLQJ ZLOO EH GRQH LQ DOO SURMHFWV RI 1$52 2WKHU JHQHUDO DQG VSHFLILF
DFWLYLWLHVZLOOEHFDUULHGRXWLQWKHPDQDJHPHQWDQGDGPLQLVWUDWLRQRI1$526WUDWHJLFJXLGHOLQHV
ZLOOEHGHYHORSHGIRUVKRUWDQGORQJWHUPJHQGHUEDODQFHLQVWDIIUHFUXLWPHQWWUDLQLQJSURPRWLRQV
DQGDZDUGVDWDOOOHYHOV*HQGHUDQDO\VLVWRROVZLOOEHXVHGLQUHVHDUFKDFWLYLWLHVWKURXJKRXWWKH
UHVHDUFKF\FOHZKLFKZLOOWDNHDGYDQWDJHRIH[LVWLQJH[SHUWLVHLQJHQGHUPDLQVWUHDPLQJDWQDWLRQDO
DQGGLVWULFWOHYHOVIRUFDSDFLW\EXLOGLQJDQGEDFNVWRSSLQJLQUHVHDUFK
,Q -XO\  1$52 FRQVWLWXWHG D JHQGHU WHDP DW RUJDQL]DWLRQDO OHYHO FRPSRVHG RI VL[
VFLHQWLVWV7KHWHDPGHYHORSHGDJHQGHUVHQVLWL]DWLRQSURJUDPZKHUHE\DRQHGD\VHQVLWL]DWLRQ
ZRUNVKRSZDV KHOG IRU HDFK LQVWLWXWH'XULQJ WKHVHZRUNVKRSV WKH SDUWLFLSDQWV SURYLGHG WKHLU
RZQXQGHUVWDQGLQJVRIVRPHJHQGHUFRQFHSWV7KHDQVZHUVVKRZHGDUDQJHRIXQGHUVWDQGLQJIURP
JHQGHUEOLQGWRJHQGHUDZDUHQHVVDFURVVLQVWLWXWHV
$WSURMHFWLPSOHPHQWDWLRQVWDJH1$52VFLHQWLVWVDQGWHFKQLFLDQVXVHSDUWLFLSDWRU\DSSURDFKHV
GXULQJWKHQHHGVDVVHVVPHQWZLWKWKHVWDNHKROGHUVSDUWQHUV7KHDSSURDFKKHOSVWKHPWRXQGHUVWDQG
WKHFRPPXQLW\DQGWKHQHHGVRIGLIIHUHQWFDWHJRULHVRISHRSOHLQDSDUWLFXODUVLWXDWLRQ7KHSDUWQHUV
SULRULWL]HWKHLURZQFRQVWUDLQWV6FLHQWLVWVDOVRXVHRWKHUDSSURDFKHVVXFKDVYLVLRQPDSSLQJDQG
V\VWHP DQDO\VLV$OO WKH DSSURDFKHV XVHG DUH FHQWHUHG RQ GLVFXVVLRQVZLWK IDUPHU JURXSV WKDW
FRPSULVHPHQ DQGZRPHQ HLWKHU WRJHWKHU RU VHSDUDWHO\$IWHU WKH SULRULWL]DWLRQ H[HUFLVH WKHVH
SDUWQHUVDUHLQYROYHGLQWKHSODQQLQJDQGLPSOHPHQWDWLRQRIUHVHDUFKWULDOV
3DUWLFLSDWRU\UHVHDUFKLVZLGHO\LQWHJUDWHGLQPRVW1$52SURMHFWVDQGDIHZSURJUDPVKDYH
PDGHDWWHPSWVWRXVHJHQGHUDQDO\VLVWRROV7KHJHQGHUPLQGVHWRIWKHSURMHFWOHDGHUVLVSRVLWLYH
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GXULQJ WKH SURMHFW ILHOGLPSOHPHQWDWLRQ SKDVH )RU H[DPSOH VSHFLDO FRQVLGHUDWLRQ LV JLYHQ WR
IHPDOHVXSSRUWVWDIIWKDWDUHSUHJQDQW²WKH\DUHXVXDOO\JLYHQOHVVSK\VLFDOO\GHPDQGLQJWDVNV
)DFLOLWLHVDFURVVUHVHDUFKLQVWLWXWHVWHQGWRIDYRUERWKPDOHDQGIHPDOHVWDIIDOWKRXJKGLVDEOHG
VWDIIDUHQRWFDWHUHG IRU7KLV LVEHFDXVH WKHUHDUH IHZGLVDEOHGHPSOR\HHV LQ WKHRUJDQL]DWLRQ
+RZHYHULQDIHZFDVHVIHPDOHVWDIIVWLOOIDFHWKHSUREOHPRIODFNRIDGHTXDWHWRLOHWIDFLOLWLHV7KLV
LVDQDUHDWKDWQHHGVWREHDGGUHVVHGLQDIHZRIWKH1$52LQVWLWXWHV
,QJHQHUDO WHUPVDW LQVWLWXWH OHYHO VFLHQWLVWVDUHHQFRXUDJHG WR LQWHJUDWHJHQGHUFRQFHUQV LQ
WKHLUSURMHFWUHSRUWV)RUH[DPSOHVFLHQWLVWVDWWKH1DWLRQDO)RUHVWU\5HVRXUFHV5HVHDUFK,QVWLWXWH
1D)255,DUHDZDUH WKDWJHQGHUVKRXOGEHFRQVLGHUHG LQRXWUHDFKDFWLYLWLHVVLQFH WKH\ZRUN
GLUHFWO\ZLWKIDUPHUV,WZDVFOHDUO\SRLQWHGRXWWKDWOLNHRWKHUSURJUDPVDJURIRUHVWU\DFWLYLWLHV
VKRXOGEHJHQGHUHGWRWDUJHWVSHFLILFEHQHILFLDULHVERWKPHQDQGZRPHQ6FLHQWLVWVUHSRUWHGJHQGHU
GLYLVLRQRIODERUZKHUHVSHFLILFDFWLYLWLHVDUHGRQHE\FHUWDLQFDWHJRULHVRISHRSOHGHSHQGLQJRQ
VNLOOVWLPHDQGHQHUJ\UHTXLUHG:RPHQDUHSUHIHUUHGLQGU\LQJRISO\ZRRGZRUNLQJLQQXUVHU\
EHGVKRUWLFXOWXUDODFWLYLWLHVJUDIWLQJSODQWLQJDQGKDUYHVWLQJRIDJURIRUHVWU\SURGXFWV2QWKH
RWKHUKDQGPHQDUHH[FHOOHQWLQMREVVXFKDVFXWWLQJWUHHVORJJLQJFROOHFWLQJVHHGVIURPWUHHV
DQGFROOHFWLQJILUHZRRGIRUVDOH
7KHVFLHQWLVWVLQWHUDFWZLWKERWKPDOHDQGIHPDOHIDUPHUVLQSUREOHPLGHQWLILFDWLRQSODQQLQJ
DQGGHVLJQLQJUHVHDUFKH[SHULPHQWV7KH\FDUU\RXWVXUYH\VZKHUHPHQDQGZRPHQDUHLQWHUYLHZHG
WRJHWKHU7KHUHDUHFDVHVZKHUHZRPHQVK\DZD\IURPSDUWLFLSDWLQJLQIRFXVJURXSGLVFXVVLRQV
ZKHQWKH\DUHFRPELQHGZLWKPHQ²LQVXFKFDVHVWKH\IRUPVHSDUDWHIRFXVJURXSV7KHVHVXUYH\V
EULQJRXWQHHGVDQG UHTXLUHPHQWVE\ IDUPHUVERWKPDOHVDQG IHPDOHV+RZHYHU VXFKVXUYH\V
DUH XVXDOO\ GRPLQDWHG E\ PHQ DQG WKHUH LV D QHHG WR LQYROYH PRUH ZRPHQ WR LQFUHDVH WKHLU
SDUWLFLSDWLRQ
,QSDUWLFLSDWRU\UXUDODSSUDLVDOSODQQLQJPHQDQGZRPHQVKRZGLIIHUHQWSUHIHUHQFHVVRWKHUH
LVDQHHGWRVHSDUDWHWKHP,QWKH1DWLRQDO%HDQV3URJUDPIRUH[DPSOHGXULQJWKHVXUYH\ZRPHQ
ZHUHDEOHWRVSHFLI\WKHW\SHRIEHDQVWKH\QHHGLQWHUPVRIFRORUVKDSHVL]HWDVWHDQGFRRNLQJ
WLPH:RPHQJDYHUHDVRQVZK\FHUWDLQW\SHVRIEHDQFDQQRWEHXVHGLQWKHLUDUHD)RULQVWDQFHD
ZKLWHKDULFRWEHDQZKLFKLVOLNHGLQXUEDQDUHDVEHFDXVHLWFRRNVIDVWHUZDVUHMHFWHGLQVRXWKZHVW
8JDQGDEHFDXVHZRPHQFODLPHG WKDW LWJRHVEDGYHU\TXLFNO\ ,Q WKLVFDVH WKHEHDQSURJUDP
FRQVLGHUHG\LHOGUHVLVWDQFHWRSHVWVDQGGLVHDVHVDQGFRQVXPHUSUHIHUHQFHVLQGLIIHUHQWSDUWVRI
WKHFRXQWU\
6LPLODUFRQVLGHUDWLRQVDUHQRWHGLQWKHSRVWKDUYHVWKDQGOLQJWHFKQRORJ\SURJUDP,Q1$52
UHVHDUFK RQ DSSURSULDWH WHFKQRORJ\ KDV EHHQ DLPLQJ WR GHYHORS VLPSOH DQG IDUPHUIULHQGO\
LPSOHPHQWV,WZDVDVVXPHGWKDWGHYHORSLQJDQGLQWURGXFLQJDJULFXOWXUDOHQJLQHHULQJWHFKQRORJLHV
ZDVJHQGHUQHXWUDOLPSO\LQJWKDWERWKPHQDQGZRPHQFRXOGXVHWKHPHTXDOO\7KHDVVXPSWLRQZDV
EDVHGRQHDUOLHUVXUYH\VZKLFKVKRZHGWKDWZRPHQSHUIRUPPRVWRIDJULFXOWXUDOSURGXFWLRQUROHV
VXFKDVSODQWLQJZHHGLQJDQGSRVWKDUYHVWDFWLYLWLHVDOWKRXJKPHQXVXDOO\KHOSWKHP:LWKJHQGHU
FRQVLGHUDWLRQ1$52KDVGHYHORSHGJHQGHUVHQVLWLYHSRVWKDUYHVWWHFKQRORJLHVWKDWLQFOXGH
% +DQGPDL]H VKHOOHUZKLFK FDQ HDVLO\EHRSHUDWHGE\ZRPHQ WKH HOGHUO\ DQG FKLOGUHQ
EHFDXVHVKHOOLQJE\KDQGLVGLIILFXOWDQGWLPHFRQVXPLQJDQG\HWLVPDLQO\GRQHE\ZRPHQ
DQGFKLOGUHQ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% 7KHPRGLILHGR[SORZWKDWFDQEHHDVLO\KDQGOHGE\ZRPHQWRHDVHODQGSUHSDUDWLRQ²DQ
DFWLYLW\WKDWLVPDLQO\GRQHE\ZRPHQ
% 8VHRIGRQNH\VLVEHLQJHQFRXUDJHGWRUHGXFHWKHZRPHQ¶VZRUNORDGLQFOXGLQJIHWFKLQJ
ZDWHUDQGIXHOZRRGDQGFDUU\LQJSURGXFHWRWKHPDUNHW
% /RFDOSRZHUVDYLQJFKDUFRDODQGILUHZRRGVWRYHVKDYHEHHQGHYHORSHGDQGDSSURSULDWH
RYHQV DUH EHLQJ SRSXODUL]HG DV SDUW RI WKH ZRUN RQ DGGLQJ YDOXH WR VZHHWSRWDWR DQG
FDVVDYD
7KHUHLVDQRQJRLQJSURFHVVLQ1$52RIHQKDQFLQJDQGVWUHQJWKHQLQJFDSDFLW\EXLOGLQJIRU
WKH WUDLQHUV RI WUDLQHUV 727VZKRKDYHXQGHUJRQH WUDLQLQJ LQJHQGHUPDLQVWUHDPLQJ FRXUVHV
RUFRQFHSWV7KHVHSHUVRQVKDYHFRYHUHGRYHURIWKHJHQGHUPDLQVWUHDPLQJFRXUVHV7KH\
KDYHDOVREHHQLGHQWLILHGDVJHQGHUFRQWDFWSHUVRQVDWWKHLUUHVSHFWLYHUHVHDUFKLQVWLWXWHV7KH\DUH
VFLHQWLVWVDQGWHFKQLFLDQVZKRDUHH[SHFWHGWRWUDLQWKHLUFROOHDJXHVDWWKHUHVHDUFKLQVWLWXWHVDQG
DOVRWKHWRSPDQDJHPHQWRI1$521$56
/HVVRQVOHDUQHGIURPWKHSURMHFW
% $SDUWIURPWKH1$526WDWXWHWKDWSURYLGHVIRUZRPHQUHSUHVHQWDWLRQRQWKH1$52
%RDUGWKHUHDUHQRSROLF\SURYLVLRQVIRUJHQGHUFRQVLGHUDWLRQLQ1$52&XUUHQWO\
WKHUHDUH WZRZRPHQRQ WKH%RDUGRQHRIZKRPFRPHV LQE\YLUWXHRIKHURIILFH LQD
FRQVWLWXHQWPLQLVWU\7KHHQWLUHRUJDQL]DWLRQHPSOR\HGDWRWDORIVFLHQWLVWVDQGVXSSRUW
VWDIIWKDWDUHGLVWULEXWHGWRYDULRXVLQVWLWXWHVOHVVWKDQRIWKHVWDIIDUHZRPHQ
ILJXUHV
% 7KHUH LVQRFRUUHODWLRQEHWZHHQWKHUDQNHGVDODULHVZLWKJHQGHUGLVWULEXWLRQRIRIILFH²
ZRPHQDQGPHQVFLHQWLVWVZLWKWKHVDPHTXDOLILFDWLRQVJHWWKHVDPHVDODU\
% 7KHUHDUHPRUHZRPHQLQWKHORZHUSRVLWLRQVLQ1$527KLVSDWWHUQUHIOHFWVWKHWUDGLWLRQDO
H[SHFWDWLRQVZKHUHZRPHQSOD\PRUH VXSSRUW UROHV UDWKHU WKDQ WKH DGPLQLVWUDWLRQ DQG
PDQDJHPHQW IXQFWLRQV LQ UHVHDUFK7KHPDMRULW\RI WKHVHZRPHQSURYLGH WHFKQLFDODQG
FOHULFDOVXSSRUW5HFUXLWPHQWRQPHULWOHDYHVRXWZRPHQZKRDUHYXOQHUDEOHWRGHQLDORI
HGXFDWLRQHDUO\VFKRROGURSRXWDQGSURIHVVLRQDOGLVLQFHQWLYHVWRSXUVXHVFLHQFHEDVHG
FRXUVHV
% 1$52PDQDJHPHQW LV QRW SUHSDUHG WR VDFULILFH FRPSHWHQFH LQ DGGUHVVLQJ JHQGHU7KH
SRVLWLRQRI1$52RQJHQGHUPDLQVWUHDPLQJLVDUWLFXODWHGLQWKHRSLQLRQRIWKH'LUHFWRU
*HQHUDO1$52GRHVQRWEHOLHYHWKDWUHFUXLWPHQWRIPRUHZRPHQLVQHFHVVDU\IRUJHQGHU
PDLQVWUHDPLQJ,WLVUDWKHUDV\VWHPDWLFFKDQJHRIDWWLWXGHVPLQGVHWVDQGWKLQNLQJZLWKLQ
WKHHQWLUHHVWDEOLVKPHQW+RZHYHU1$52HQWHUWDLQVSRVLWLYHGLVFULPLQDWLRQ LQ IDYRURI
ZRPHQZKRSURYHFRPSHWHQWLQDFRPSHWLWLYHSURFHVVIRUUHFUXLWPHQWDQGSURPRWLRQ
% 6RFLRFXOWXUDODQGHFRQRPLFIDFWRUVDUHPDMRUFRQVWUDLQWVWKDWKDYHFRQWLQXHGWRGUDJGRZQ
WKH SURFHVV RIPDLQVWUHDPLQJ JHQGHU LQ 1$52 VWUXFWXUHV PDQDJHPHQW DQG DFWLYLWLHV
+LJK GLVSDULW\ RI JHQGHU LQ 1$52 VWDII LV SDUWO\ GXH WR SRRU UHVSRQVH RI IHPDOHV WR
MREDQQRXQFHPHQWVFRPSDUHGWR WKHLUPDOHFRXQWHUSDUWV7KLV LVGXHWR WKHUHEHLQJIHZ
HGXFDWHGIHPDOHVLQERWKVFLHQFHDQGQRQVFLHQFHGLVFLSOLQHV7KHFXOWXUDOELDVWKDWGHQLHV
JLUOVDFFHVVWRHGXFDWLRQLQ8JDQGDDOVRH[SODLQVWKHORZQXPEHUVRIHGXFDWHGIHPDOHVLQ
WKHFRXQWU\0RVWJLUOVGURSRXWDIWHUSULPDU\VHYHQDQGWKHPDMRULW\E\VHQLRUWZRDQG
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DUHPDUULHGRIIE\WKHLUSDUHQWVWRJHWGRZULHV%HVLGHVDUHVSRQGHQWREVHUYHGWKDWKLJK
SRYHUW\OHYHOVLQ8JDQGDKDYHWHQGHGWRELDVHGXFDWLRQWRZDUGER\V*LUOVWKHUHIRUHWHQGWR
EHPDUJLQDOL]HGWKLQNLQJWKDWWKH\ZLOOPDUU\DQGJHQHUDWHGRZULHVIRUWKHLUSDUHQWV6RPH
IDPLOLHVDOVRORRNDWHGXFDWLQJJLUOVDVDZDVWHEHFDXVHDIWHUPDUULDJHJLUOVZLOOVXSSRUW
WKHLUKXVEDQGVDQGOHDYHWKHLUSDUHQWVLQSRYHUW\DQGKHOSOHVVDIWHUH[SHQGLQJUHVRXUFHVRQ
WKHLUHGXFDWLRQ7KLVKDVJUHDWO\UHGXFHGHQUROOPHQWRIJLUOVDQGIHPDOHVLQSULPDU\SRVW
SULPDU\DQGWHUWLDU\LQVWLWXWLRQVDQGWKHRYHUDOOLPSDFWLVJHQGHUGLVSDULW\LQRUJDQL]DWLRQV
OLNH1$52
% )DPLO\ WLHVHVSHFLDOO\IRU\RXQJPDUULHGZRPHQKDYHRQVHYHUDORFFDVLRQVPDGHQHZ
UHFUXLWVWXUQGRZQMREVZKHQWKH\DUHSRVWHGIDUIURPWKHLUKXVEDQG¶VUHVLGHQWLDODUHDV
% 7KHRIILFHRIKXPDQUHVRXUFHVKDVLQFUHDVLQJO\IRXQGLWGLIILFXOWWRSRVWIHPDOHVWDIIWRXS
FRXQWU\FHQWHUVDQGLQVWLWXWHVXQOHVVRQHLVGHVSHUDWHO\ORRNLQJIRUHPSOR\PHQWDQGHYHQ
LIVKHDFFHSWVVKHFDQQRWVWD\IRUPRUHWKDQ\HDUV6KHZLOOHLWKHUDSSO\IRUDWUDQVIHURU
JHWDQRWKHUMRELQDQRUJDQL]DWLRQWKDWRSHUDWHVLQDQXUEDQDUHD
% 6RPHDFWLYLWLHV LQ1$52DUHJHQGHUVSHFLILF$FFRUGLQJWRWKHKXPDQUHVRXUFHRIILFHU
FDQGLGDWHVZLWKSK\VLFDOGLVDELOLW\FDQQRWEHUHFUXLWHGDVGULYHUV
% 7RSSRVLWLRQVVXFKDVGLUHFWRUJHQHUDOGLUHFWRUVRILQVWLWXWHVDQGFHQWUHPDQDJHUVFDQQRW
EHILOOHGE\UHODWLYHO\\RXQJEXWTXDOLILHGVWDIIZKRKDYHQRWEHHQLQWKHUHVHDUFKV\VWHP
EHFDXVH WKH UHTXLUHPHQW LV WKDWRQH VKRXOGKDYH MRLQHG1$52DV UHVHDUFKRIILFHU WZR
SURPRWHG WR UHVHDUFK RIILFHU RQH WR VHQLRU UHVHDUFK RIILFHU DQG SUREDEO\ WR SULQFLSDO
UHVHDUFK RIILFHU EHIRUH EHLQJ DSSRLQWHG DV DPDQDJHU RU GLUHFWRU9HUWLFDO JURZWK JRHV
DORQJZLWKTXDOLILFDWLRQVLPSO\LQJWKDWLWLVXQOLNHO\WKDWDSHUVRQZLWKDPDVWHU¶VGHJUHH
FDQEHFRPHDSULQFLSDOUHVHDUFKRIILFHUDQGKHQFHDSSRLQWHGDGLUHFWRURUFHQWUHPDQDJHU
,QDVLWXDWLRQZKHUHRQHKDVQRWSDVVHGWKURXJKWKHVWHSVJHQGHUFDQQRWKHOSDQ\RQHYHU\
PXFKLQDWWDLQLQJDKLJKHUSRVLWLRQLQ1$527KXVJHQGHUSHUVSHFWLYHORRNVDWWKHLPSDFW
RIJHQGHURQSHRSOH¶VRSSRUWXQLWLHVVRFLDOUROHVDQGLQWHUDFWLRQV
% 6XFFHVVIXOLPSOHPHQWDWLRQRIJHQGHUPDLQVWUHDPLQJLQDQ\RUJDQL]DWLRQUHTXLUHVDQXPEHU
RI DSSURDFKHV WR RYHUFRPH VRFLRFXOWXUDO DQG HFRQRPLF JHQGHUUHODWHG FRQVWUDLQWV LQ
UHFUXLWLQJDQGUHWDLQLQJVWDII
% *HQGHU LV SHUFHLYHG GLIIHUHQWO\ E\ D FURVVVHFWLRQ RI 1$52 VWDII )RU LQVWDQFH LW LV
SHUFHLYHG DV D VRFLRHFRQRPLF GLVFLSOLQH WKDW LV FRQFHUQHG ZLWK KXPDQLW\ UDWKHU WKDQ
PDLQVWUHDPVFLHQFH7KHUHIRUHWKHQDWXUDOVFLHQWLVWVVKRXOGQRWEHERWKHUHGZLWKLWLQWKH
URXWLQHH[HFXWLRQRIUHVHDUFK7KLVREVHUYDWLRQVXJJHVWVWKDWWKRVHVFLHQWLVWVDUHDZDUHDERXW
JHQGHUEXWWKH\GRQRWDSSUHFLDWHWKHLPSRUWDQFHRIJHQGHULQUHVHDUFKIRUGHYHORSPHQW
% 2Q WKH RWKHU KDQG JHQGHU LV DSSUHFLDWHG +RZHYHU LW VKRXOG QRW EH GHYROYHG WR WKH
OHYHO RI LQGLYLGXDO VFLHQWLVWV EXW UDWKHUPDLQVWUHDPHG DW WKH XSSHU VWUXFWXUDO OHYHOV RI
WKHRUJDQL]DWLRQ7KLVRSLQLRQGLIIHUVIURPWKHSULQFLSOHVRIWKHWRS1$52PDQDJHPHQW
ZKLFKSURSRVHVWKDWJHQGHUPDLQVWUHDPLQJVKRXOGEHWUDQVODWHGLQWRFKDQJHLQWKHDWWLWXGHV
PLQGVHWDQGWKLQNLQJRIHYHU\SHUVRQZKRZRUNVIRU1$52
% 6RPHWLPHVJHQGHULQLWVSUHVHQWFRQWH[WLVSHUFHLYHGDVDIRUHLJQSDUDGLJPGHVLJQHGWR
GLVRUJDQL]HRWKHUZLVHVWDEOHWUDGLWLRQDOFRQVWUXFWVWKDWKDYHJXLGHGVRFLHW\IRUDORQJWLPH

8JDQGD
7KHFXUUHQWPRYHPHQW LVYLHZHGDVD WKUHDW WR IDPLO\YDOXHV WKDWDUH OLNHO\ WRHQKDQFH
FRQIOLFWVLQKRXVHKROGVDQGVRFLHWLHV
% 7KHVFLHQWLVWVKRZHYHUUHFRJQL]HWKHIDFWWKDWJHQGHUUROHVLQVRFLHW\FDQLQGHHGFKDQJH
EXWQHZFRQFHSWVVKRXOGEHDOORZHGWRHYROYHZLWKFLYLOL]DWLRQ7KH\SHUFHLYHWKDWJHQGHU
DGYRFDWHVSXVKDQDJHQGDIRUFKDQJHWKDWLVXQDFFHSWDEOHWRWKHP
% 7KHUH LV D SUDJPDWLF FDWHJRU\ RI VFLHQWLVWV ZKR YLHZ JHQGHU FRQFHUQV LQ WHFKQRORJ\
GHYHORSPHQWDQGGLVVHPLQDWLRQDVDUHOHYDQWLVVXHWRFRQVLGHU7KHVHVFLHQWLVWVDSSUHFLDWH
WKHIDFWWKDWWHFKQRORJLHVFDQEHHLWKHUJHQGHUQHXWUDORUJHQGHUVHQVLWLYH)RUH[DPSOH
LQ WKHLUSURSRVDOV WKH\RIWHQXVH ODERUEXUGHQRQZRPHQDV MXVWLILFDWLRQIRUGHYHORSLQJ
ODERUVDYLQJWHFKQRORJLHVKLJKQXWULWLRQDOUHTXLUHPHQWVRIZRPHQDQGFKLOGUHQWRMXVWLI\
LQYHVWPHQWV LQ UHVHDUFK WR GHYHORS WHFKQRORJLFDO RSWLRQV LQ OLYHVWRFN DQG JHQHWLFDOO\
HQJLQHHUHGFURSSURGXFWLRQ
% ,QPRVW REVHUYDWLRQV WKHPDOH±IHPDOH FRQFHSWV RI JHQGHU GRPLQDWH WKH SHUFHSWLRQ RI
VFLHQWLVWV+RZHYHUWKHUHDUHVFLHQWLVWVZKRSHUFHLYHJHQGHULVVXHVEH\RQGWKHFRQWH[WRI
WKHPDOH±IHPDOHUHODWLRQVKLSLQVRFLHW\7KHVHVFLHQWLVWVDUHFULWLFDORIJHQGHUFRQFHUQVWKDW
ELDVDIILUPDWLYHDFWLRQVWRZDUGZRPHQLVVXHV
% ,QFOXGLQJJHQGHULQUHVHDUFKLVOLNHO\WRLQIODWHWKHEXGJHWIRUUHVHDUFKEHFDXVHLWZRXOG
QHHGPRUHWLPHDQGPRQH\WRKLUHDJHQGHUVSHFLDOLVW
% *HQGHULVVXHVZLOOQRWEHDGGUHVVHGXQOHVVWKHLGHDRIZRPHQ¶VHPDQFLSDWLRQLVGURSSHG
% ³*HQGHUWKLQJ´LVOLNHO\WRPDNHPHQORVHWKHLUMREV
% $IILUPDWLYHDFWLRQPLJKWFRPSURPLVHWKHTXDOLW\RIZRUNLQ1$52
% 5HFUXLWPHQWRIPRUHIHPDOHVWDIIPLJKWMHRSDUGL]HSRVVLELOLWLHVRIUHFUXLWLQJRWKHUGHVLUHG
VWDIIVLQFHWKHUHLVDVWDIILQJFHLOLQJLQ1$52
% ,WLVFOHDUWKDWWKHUHLVPLVXQGHUVWDQGLQJRIWKHJHQGHUFRQFHSWVVHQVLWL]DWLRQRIVWDIIZLOO
FRUUHFW1$52VWDIISHUFHSWLRQVDERXWJHQGHU
% 0DQDJHPHQWVXSSRUWVWKHLQYROYHPHQWRIJHQGHUDFWLYLWLHVLQUHVHDUFKSURMHFWV
% 7KHUHLVRQJRLQJVHQVLWL]DWLRQRIVWDIIPHPEHUVRQWKHFRQFHSWVRIJHQGHU
% 1RPLQDWLRQRIDJHQGHUIRFDOSHUVRQLQWKHRUJDQL]DWLRQLVORRNHGRQDVDQRSSRUWXQLW\
% 'HYHORSPHQWRIDWHDPRIWUDLQHUVRIWUDLQHUV727VLQWKHRUJDQL]DWLRQDVDQDOWHUQDWLYH
PHDQVRIJHQGHUPDLQVWUHDPLQJ
% $OO1$52VWDIIQHHGWRLQWHUQDOL]HDQGXQGHUVWDQGWKHFRQFHSWRIJHQGHU
% &DSDFLW\EXLOGLQJRI1$52VWDIILVUHTXLUHGSDUWLFXODUO\LQJHQGHUDQDO\VLVWRROVVLQFH
PRVWDUHELRORJLFDOVFLHQWLVWVE\WUDLQLQJ
% *HQGHUDQDO\VLVLVQRW\HWPDQGDWRU\LQWHFKQRORJ\JHQHUDWLRQDQGWUDQVIHU

5XWK.DEDQ\RURDQG*DUG7XU\DPXUHHED
:RUNSODQIRUJHQGHUDFWLYLWLHVLQ1$52
$OUHDG\GRQH
% ,GHQWLILFDWLRQRIDJHQGHUWHDPLQ1$52
% ,GHQWLILFDWLRQRIJHQGHUFRQWDFWSHUVRQVLQVL[LQVWLWXWHV
% 6HQVLWL]DWLRQRIROGHUVHQLRU1$52VWDIIRQJHQGHUFRQFHSWV
% 7UDLQLQJ727VLQ*HQGHU'LVDJJUHJDWHG'DWD±*'',,,	,,,²WKHVHFRXUVHVDUH
FRQGXFWHGE\JHQGHUH[SHUWVZKRDUHKLUHGE\WKHRUJDQL]DWLRQ
% 6HQVLWL]HG WRS PDQDJHPHQW GLUHFWRUV RI LQVWLWXWHV DQG WKHPH OHDGHUV WR LQLWLDWH WKH
GHYHORSPHQWRID\HDUJHQGHUDFWLRQSODQIRU1$521$56
% $WDVNIRUFHZDVFRQVWLWXWHGWRGHYHORSWKHDFWLRQSODQIRU1$521$56
% $ILUVWGUDIWRIWKHJHQGHUDFWLRQSODQZDVGHYHORSHG
2QJRLQJ
% 3UHSDULQJWKH727VIRUKDQGVRQSUDFWLFHWRHQDEOHWKHPWRWUDLQWKHLUFROOHDJXHVDWWKHLU
UHVSHFWLYHUHVHDUFKLQVWLWXWHV
% :ULWLQJJHQGHUUHODWHGSURSRVDOVWRVHFXUHIXQGV
% 3URRIUHDGLQJ RI WKH GUDIW JHQGHU DFWLRQ SODQ EHIRUH VXEPLWWLQJ WKH ILQDO GRFXPHQW WR
1$521$56
3ODQQHGIRUWKHIXWXUH
% (VWDEOLVKWKHQXPEHURIQHZVWDIIPHPEHUVLQ1$52WRHQDEOHWKHRUJDQL]DWLRQWRSODQWKH
JHQGHUWUDLQLQJQHHGVDWGLIIHUHQWOHYHOVRIJHQGHUDZDUHQHVV5HFUXLWPHQWRIVWDIIIRUWKH
RUJDQL]DWLRQLVDFRQWLQXRXVSURFHVVLQ1$527KHFKDOOHQJHLVWKHQWRVHQVLWL]HWKHVHVWDII
LQJHQGHUFRQFHSWVDQGDQDO\VLV
% 2UJDQL]H VHPLQDUVZRUNVKRSV IRU QHZ 1$52 VWDII WR VHQVLWL]H WKHP RQ WKH JHQGHU
FRQFHSWV
% &RQGXFWWUDLQLQJZRUNVKRSVIRUVHOHFWHGROGHUVHQLRUVFLHQWLVWVWHFKQLFLDQVDQGVXSSRUW
VWDIIWREXLOGFDSDFLW\RIDQRWKHUWHDPRI727V
% ,GHQWLI\JHQGHUFRQWDFWSHUVRQVIRUWKHUHPDLQLQJ1$52LQVWLWXWHV
% 2UJDQL]HVHPLQDUVIRUHDFKLQVWLWXWHWRHQKDQFHKDQGVRQSUDFWLFHIRUWKHH[LVWLQJWHDPRI
727V
% 7UDLQLQJZRUNVKRSVIRUWKHH[LVWLQJWHDPRI727VRQDGYDQFHGJHQGHUPDLQVWUHDPLQJ
% 'HYHORSDQRSHUDWLRQDOJHQGHUVWUDWHJ\IRU1$521$56
% 'HYHORS DQG WHVW DQ RSHUDWLRQDO SDUWLFLSDWRU\0	(PHFKDQLVP WR DVVHVV SURJUHVV DQG
SHUIRUPDQFHRI1$52¶VJHQGHUPDLQVWUHDPLQJLQLWLDWLYHV

3RVWVFULSW*HQGHUPDLQVWUHDPLQJLQ$6$5(&$
0LFKDHO:DLWKDND
7KH$VVRFLDWLRQIRU6WUHQJWKHQLQJ$JULFXOWXUDO5HVHDUFKLQ(DVWHUQDQG&HQWUDO$IULFD$6$5(&$
LV D QRQSROLWLFDO QRWIRUSURILW VXEUHJLRQDO RUJDQL]DWLRQ RI WKH QDWLRQDO DJULFXOWXUDO UHVHDUFK
V\VWHPV1$56LQWKHFRXQWULHVRI(DVWHUQDQG&HQWUDO$IULFD(&$±%XUXQGL'HPRFUDWLF
5HSXEOLFRI&RQJR(ULWUHD(WKLRSLD.HQ\D0DGDJDVFDU5ZDQGD6XGDQ7DQ]DQLDDQG8JDQGD
$6$5(&$VHUYHVDVDSODWIRUPIRUSURPRWLQJUHJLRQDOFROODERUDWLYHUHVHDUFKWRDGGUHVVWUDQV
QDWLRQDOSUREOHPVDQGVKDULQJRIEHQHILWVDQGVSLOORYHUVDULVLQJIURPVXFKUHVHDUFKWKHUHE\DGGLQJ
YDOXHWRZKDWFDQEHDFKLHYHGDWQDWLRQDOOHYHO$6$5(&$GRHVWKLVE\IDFLOLWDWLQJJHQHUDWLRQ
DQGXSWDNHRIGHPDQGGULYHQDJULFXOWXUDOWHFKQRORJLHVDQGLQQRYDWLRQVIDFLOLWDWLQJJHQHUDWLRQRI
SROLF\RSWLRQVIRUHQKDQFLQJWKHSHUIRUPDQFHRIWKHDJULFXOWXUDOVHFWRUVWUHQJWKHQLQJFDSDFLW\IRU
JHQGHUUHVSRQVLYHDJULFXOWXUDOUHVHDUFKIRUGHYHORSPHQWDQGHQKDQFLQJDYDLODELOLW\RILQIRUPDWLRQ
RQDJULFXOWXUDOLQQRYDWLRQ
$6$5(&$GHOLYHUVLWVUHVHDUFKWKURXJKVHYHQUHVHDUFKSURJUDPV6WDSOH&URSV+LJK9DOXH
1RQ6WDSOH &URSV /LYHVWRFN DQG )LVKHULHV $JURELRWHFKQRORJ\ DQG %LRGLYHUVLW\ 1DWXUDO
5HVRXUFH0DQDJHPHQWDQG%LRGLYHUVLW\3ROLF\$QDO\VLVDQG$GYRFDF\3$$3DQG.QRZOHGJH
0DQDJHPHQWDQG8SVFDOLQJ7KH$VVRFLDWLRQDOVRKDVVRPHVWDQGDORQHVXSSRUWXQLWV3DUWQHUVKLSV
DQG&DSDFLW\'HYHORSPHQW ,QIRUPDWLRQ DQG&RPPXQLFDWLRQ DQG0RQLWRULQJ DQG(YDOXDWLRQ
*HQGHUPDLQVWUHDPLQJLVKRXVHGLQ3$$3
$6$5(&$ KDV EHHQ RQ WKH JHQGHUPDLQVWUHDPLQJ URDG VLQFH  2YHU WKH \HDUV WZR
LQLWLDWLYHV KDYH EHHQ XQGHUWDNHQ ,Q  µ*HQGHU )DFWRU LQ$JULFXOWXUDO 5HVHDUFK 3URJUDPV
±¶ZDVLQLWLDWHGVXSSRUWHGE\WKH,QWHUQDWLRQDO'HYHORSPHQW5HVHDUFK&HQWHU,'5&
,Q  µ%XLOGLQJ &DSDFLW\ LQ *HQGHU$QDO\VLV DQG *HQGHU 0DLQVWUHDPLQJ LQ WKH 1DWLRQDO
$JULFXOWXUDO5HVHDUFK6\VWHPV1$56RI$6$5(&$±¶ZDVLQLWLDWHGVXSSRUWHGE\
WKH&*,$56\VWHPZLGH3URJUDPRQ3DUWLFLSDWRU\5HVHDUFKDQG*HQGHU$QDO\VLV35*$3URJUDP
7KHVH LQLWLDWLYHV LQYROYHG1$56LQHLJKWRI WKH$6$5(&$PHPEHUFRXQWULHV$VD UHVXOW
FRQVLGHUDEOHFDSDFLW\ZDVGHYHORSHGLQWKHDUHDVRIFRQGXFWLQJJHQGHUDQDO\VLVDQGSDUWLFLSDWRU\
UHVHDUFKPDLQVWUHDPLQJJHQGHUDQDO\VLVDQGSDUWLFLSDWRU\UHVHDUFKWKURXJKRUJDQL]DWLRQDOFKDQJH
DQG WUDLQLQJ RI WUDLQHUV LQ WKH XVH RI JHQGHU DQDO\VLV DQG SDUWLFLSDWRU\ UHVHDUFK 3DUWLFLSDWLQJ
RUJDQL]DWLRQVZHUHIRXQGWREHDWGLIIHUHQWVWDJHVRIJHQGHUPDLQVWUHDPLQJ)RUH[DPSOHRQO\
WKUHHRIWKHHLJKWSDUWLFLSDWLQJ1$56KDGDJHQGHUFRRUGLQDWRUDWWKHVWDUW+RZHYHUE\WKHHQG
RI WKHSURMHFWJHQGHUWHDPVKDGEHHQIRUPHGLQPRVWRI WKHSDUWLFLSDWLQJRUJDQL]DWLRQV7KRVH
WHDPVSURYLGHHQWU\SRLQWVIRUDFWLYLWLHVDLPHGDWJHQGHUPDLQVWUHDPLQJLQ$6$5(&$¶VSDUWQHU
RUJDQL]DWLRQV
$PDMRUUHFRPPHQGDWLRQIURPWKHWZRLQLWLDWLYHVZDVWKDW$6$5(&$VKRXOGSOD\DFDWDO\WLF
UROHDQGSURYLGHGLUHFWLRQDVZHOODVHQVXUHWKDWPHPEHU1$56DQGRWKHUSDUWQHUVPDLQVWUHDP
JHQGHU,QWKH&DQDGLDQ,QWHUQDWLRQDO'HYHORSPHQW$JHQF\&,'$SOHGJHGVXSSRUWWKURXJK
WKH:RUOG%DQNPDQDJHG0XOWL'RQRU7UXVW)XQGWRKHOS$6$5(&$ZLWKWKHIXOILOOPHQWRIWKHVH
UHFRPPHQGDWLRQV7KH ILUVW WDVNZDV WKH GHYHORSPHQW RI D JHQGHUPDLQVWUHDPLQJ VWUDWHJ\ IRU
$6$5(&$LQWKHVDPH\HDU
7KHGHYHORSPHQWRIWKH*HQGHU0DLQVWUHDPLQJ6WUDWHJ\EXLOGVRQWKHOHVVRQVOHDUQHGIURP
WKHSUHYLRXVLQLWLDWHVDQGZDVGHYHORSHGWKURXJKDSDUWLFLSDWRU\DSSURDFK7KLVZDVGRQHWKURXJK

3RVWVFULSW
DUHJLRQDOZRUNVKRSWKDWEURXJKWWRJHWKHUSDUWLFLSDQWVFRPSULVLQJ$6$5(&$PHPEHU1$56
FLYLOVRFLHW\RUJDQL]DWLRQVUHVHDUFKHUVIDUPHUVDQGGHYHORSPHQWSDUWQHUV
)RXUVWUDWHJLFREMHFWLYHVLGHQWLILHGWKHZRUNVKRSDLPWR
 'HYHORSDEHWWHUXQGHUVWDQGLQJRIJHQGHUDPRQJWKHLQWKH1$56DQGNH\SDUWQHUV
 ,QIOXHQFH GRQRUV DQG JRYHUQPHQW DJULFXOWXUDO SROLFLHV WR EHFRPH PRUH JHQGHU
UHVSRQVLYH
 6HFXUHDGHTXDWHDQGHTXLWDEOHDOORFDWLRQRIUHVRXUFHVIRUJHQGHUPDLQVWUHDPLQJ
 ,QVWLWXWLRQDOL]HJHQGHUPDLQVWUHDPLQJLQ$6$5(&$
,QDIROORZXSSULRULWL]DWLRQH[HUFLVHLQWKUHHWKHPDWLFDUHDVZHUHLGHQWLILHGDV
 'HYHORSLQJLQVWLWXWLRQDOPHFKDQLVPVIRUJHQGHUPDLQVWUHDPLQJLQ$6$5(&$
 ,QWHJUDWLQJJHQGHULQSURJUDPVDQGSURMHFWV
 %XLOGLQJFDSDFLW\LQJHQGHUPDLQVWUHDPLQJLQ$6$5(&$DQGWKH1$56
7KHVHWKHPDWLFDUHDVDUHWKHFRUQHUVWRQHVRIJHQGHUPDLQVWUHDPLQJHIIRUWVLQ$6$5(&$

$EEUHYLDWLRQV
$&3 $IULFD&DULEEHDQDQG3DFLILFVWDWHV
$' $VVLVWDQW'LUHFWRU.$5,
$*(5$6 $SSXLjOD*HVWLRQ5pJLRQDOLVpHGHO¶$SSURFKH6SDWLDOH21(0DGDJDVFDU
$JULF $JULFXOWXUH
$+, $IULFDQ+LJKODQGV,QLWLDWLYH&*,$5
$129$ DQDO\VLVRIYDULDQFH
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